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ICOM 144, 220 




s Most 


ICOM's three ultra com- More Features. Other 
pact mobiles...the IC-27A IC-27A/37A/4 7A standard 
2 meter, the JC-37A220MHz features include a mobile 
and the IC-47A 440MHz... mount, IC-HM23 DTMF mic 
are the smallest mobiles with up/down scan and 
available. memory scan, and internally 

Even in such a small pack- adjustable transmit puwi r 
age the 25 watt mobiles An optional IC-PS45 slim-line 
contain an internal speaker external power supply and 
which makes them fully self- IC-SPIO external speaker are 
contained and easy to also available 

mount. 

Interndf 
Speaker 


32 PL Frequencies. The 
IC-27A/37A/47A come com 
plete with 32 PL frequencies. 

9 Memories. The compact 
mobiles have 9 memories 
which will store the receive 
frequency, transmit offset, off" 
set direction and PL tone Ail 
memories are backed up with 
a lithium battery. 

Speech Synthesizer. To 
verbally announce the receive 
frequency, an optional UT-J6 
voice synthesizer is available 

Scanning, The ICOM 
compacts have four scanning 
systems, memory scan, band 
scan, program scan and priority 
scan Priority may be a memory 
oi a VFO channel and the 
scanning speed is adjustable 


Stacking Mobile Mounts, 
The JC-27A/37A/4 7 A can be 
stacked to provide a three 
band mobile station. Each 
hand is full featured and will 
Operate even when another 
band is in use. 

The 1C 27A/3 7A/4 7A pro¬ 
vide superb performance in 
the mobile radio environment 
See them at your local ICOM 
dealer 


Size. The ICOM compacts 
measure only 5 l //'W x WfH x 
7"D [104 7A is 9" deep),., 
which allows them to be 
mounted jn various "compact' 
locations Yet the compacts 
have large operating knobs 
which are easy to use in the 
mobile environment. 


First in Communications 


ICOM America. inc„ 23S0-ll6th Aye ME, Bellevue, WA 90004 / 333T Tovverwood Drive. Suite 307. Dallas, IX 75234 

AlJ IpettfkAtiom tvr jpptQxtfrtrt* and uibjrcl !o Cftangt wifivrtuf ar QbilgjJJon Ail ICOM f ,i{Jioi ilgriifkuntly mh-hI FCC rrquljimm limiting ipurinm pmrvunnj MQAllEMHS 






























TOO GOOD TO BE TRUE? 


PAKRATT™ MnHpl PK.R4 



★ MORSE ★ BAUDOT ★ ASCII ★ AMTOR * PACKET * 


FIRST FIVE MODE 
DATA CONTROLLER 

The Pakratt model PK*64 by AEA is 
the worlds first computer interface 
that offers Morse. Baudot. ASCII, AM- 
rOR and Packet all in one box (hard¬ 
ware and software included) at a price 
many competitors charge for Packet 
alone (from S219.95 Amateur net). Do 
not let the low price fool you; coming 
from any other company but AEA it 
WOULD be too good to be true. The 
PK-64 works with virtually any voice 
transceiver. The Pakratt rs the easiest 
of any to hook up and have operating 
in just a few minutes. 

In Packet mode, the PK-64 offers vir¬ 
tually ail the features of every other 
Packet controller on the market, p/us 
many important features left out by 
others due to cost constraints. For ex¬ 
ample. we have included a hardware 
HDLC, true Data Carrier Detect (DCD), 
multrpie connect with up to ten sta¬ 
tions simultaneously and full imple- 
mentation of version 2.0 of the AX.25 
protocol 

Because the PK-64 was designed 
specifically for the Commodore 64 (or 
C-128 and SX-64) computer, we have 
been able to do many things not eco¬ 
nomically feasible with general 
RS-232 interface controllers. For ex¬ 


ample, the Pakratt includes true split 
screen operation with on screen stat¬ 
us indicators and an on-screen tuning 
indicator. 

ENHANCED HFM-64 MODEM OPTION 

The standard PK-64 will operate all 
modes with a phase-lock-loop (PLL) 
detector roughly equivalent to ail pop 
uiar packet modems in the market¬ 
place (except we have included extra 
filtering). The enhanced HFM-64 mo¬ 
dem option offers true independent 
dual channel filtering with A M detec¬ 
tion (like the famous GP-100 Computer 
Patch™). The enhanced HFM-64 op¬ 
tion also offers a hardware LED tuning 
indicator (like the CP-100) and a front 
panel variable threshold control for 
setting maximum sensitivity under va¬ 
rious band .conditions. We recom¬ 
mend the HFM-64 option for anyone 
keenly interested in weak-signal 
heavy-ORM HF operation. For anyone 
desiring to operate FM RTTY with the 
standard North American tone pair or 
CW receive, the HFM-64 is required. 
The HFM-64 is field installable with no 
soldering or test equipment required. 

WORKS WITH THE POPULAR 
C-64 COMPUTER 

AEA designed i he PK-64 around the 


fow-cost C-64 because of the special 
architecture features making it espe 
dally suited to Amateur Radio appli¬ 
cations, The C-64 should not be viewed 
as a mainframe, but rather a very eco¬ 
nomical accessory to your data com¬ 
munications system. Many owners of 
expensive computers such as IBM, 
TANDY. APPLE, KAYPRO, ATARI, etc,, 
are now buying the low cost C-64 and 
dedicating it to their operating posi¬ 
tion. They simply cannot find software 
for their machine that even ap¬ 
proaches the power and user friendli¬ 
ness of the PK-64* Plus, think of the 
convenience of having only one con¬ 
troller and keyboard to go from one 
mode to another without having to re 
do cabling! 

The PK-64 is so complete that all 
you need to do is wire up a microphone 
connector to the end of a cable (provid¬ 
ed) and you are ready to go, There is no 
need to track down special terminal 
software, cabling or even a power sup¬ 
ply. lit all comes with the PK 64. So do 
not be the last on your block to own 
the most exciting new product in 
years. See the PK-64 at your favorite 
dealer or write for our specification 
sheet now. 

Prices And Specifrcaf/orte Subject To 

Change Without Notice Or Obligation 



Advanced Electronic Applications, Inc. 

P.O. Box C-2160, Lynnwood, WA 98036-0918 
(206) 775-7373 Telex 6972496 AEA INTL UW 


Brings you the 
Breakthrough! 









TM"2570A/2550A/2530A 

Sophisticated FM transceivers 


Kenwood sets the pace again! 

The aihnew “25-Series” brings the 
industry's first compact 70-watt 
2-meter FM mobile transceiver 
There is even an auto dialer which 
stores 15 telephone numbers! There 
are three power versions to choose 
from: The TM-2570A 70-watt model, 
the TM-2550A for 45-watts, and 
the 25^watt TM-253GA. 

• First j 0 wall f M mobile (IM-2S/0A) 

• First mobile Iranscuivnr wrlh tele 
phono numboi memory and onto 
dialer tup to 15 telephone numbers) 

• Direct keyboard entry of frequency 

• Automatic repeater offset selection 
at t or ding to the ARRl 2 meter band 
I iun a Kenwood exclusive! 

• Extended frequency coverage 

for MARS and CAP (142 149 MHz; 

141 151 MHz modifiable) 

• 2d channel memory for offset, 
frequency and sub tone 

• Big multi-color l CD and back fit 
controls for excellent visibility 


• Front panel programmable 38 lone 
i ;TCSS on i dor includes 97.4 Hz 

(optional) * 

• 16-key Ml MF pad, with audible monitor 

• Center -Inf tuning another 
Kenwood exclusive! 

• Frequent y or k switc h 

• New 5 way adjustable mounting 
system 

• Unique If-Mini r option* 1 r armor lor 

relieves : Moss on nut rtijihone o ird 

I urge heatsink with built in cooling 
fan HM 2570A) 


• HI/LOW Power switch (adjustable 
LOW power) 

• Corn pat t DIN size 


"YY Introducing,,. 

Digital Channel Link 

Compatible with Kenwood's DCS 
(Digital Cod" Spur k In, Iho DCl system 
enables yt■nr no h automatically QSY 
to an open channel. Now you can auto 
manually switch ovoi U \ a simplex 
channel after rep* aler contact* Here s 
how 1 1 works 

The DCl system searches for an 
open channel, remembers it. returns 
to the original frequency and transmits 
control information to another DCL 
equipped stati in that swili hos both 
radios to the ? »p- i n channel Micro 
processpi - ontrof assures fasl and 
reliable opr:ration The whole process 
happens in an in slant 1 




Optional Accessories 

• TU -7 W U- T( :S 5 < nc ider 

• MU-1 1 ; i U r th ■ Jem anil 

• VS-f . i in i. ■ iynthfe;i/CT 

• PG- 2 K ■'Xti i IX able 

• PG-3AIX lini noise filter 

• MB-10 m U i mobile I m* M 

• CD -10 til ,jgn display 

• PS-430 DC i ■ 'Win supf I, ' ■' 
1M 2550a/;'63(jA 


• PS -50 DC f j i:s■ i .anr ly for f M-ce A 

•MC-60A/MC-80/MC 85 X-k rrn 

• MC-48 ' ■ Ir;i (11 f41 m lie : 11 .1. )W 1 J 11 : 

• MC-42S UP/DWf r nn. 

• MC -55 18 1 lfi I nll : ill- ■ '■ tirTn ll Inr M 

• SP 40 .shjmi. 1 in iliil -■ 1 
■ SP-50 e i 1 it iih ,[ ■* it- ■ 

SW-200A/SW-200B W I i ; A/mndn , 

• SW-IGQA/SW-fOQB | i« 1 : ,7h [ wnim h i 

• SWT-1 . n m(fmi j til rvi 


Actual size front panel 



TRIO KENWOOD CXJMMUNICATIONS 

1111 West W; i It nit dtrn ^-1 

t ' .111! ;1: . I I ( till. if:,. Ml.': i ' 


i . !|| '/p-N ,(W)| 1? J/f avdttat)i(‘ M Jli K 'i >■.' r^.nr ,: .«' i ■ -1,"' ■ lll>f ,r t Jr t *-• •’ t“ 

ri,, ij^ L rflttprrr ?.■ r - .m < t r- • u.inyt: wiiHrmt ■ iU/rc n iMi'm*'* • 
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dual roles 


When is an “amateur" not an "amateur?" One possible definition is when he applies his knowledge and uses it 
in a technical trade such as Engineering or Science. At the recent RF Technology Expo 86 (January 30-February 1), 
thousands of similarly interested technical individuals got together for three days in Los Angeles to discuss the latest 
developments in the RF communications field. The technical exhibition, sponsored by rf design, featured technical 
forums in which 79 papers on HF through microwave subjects were presented and an exhibition by 133 manufacturers 
and their representatives who displayed their wares, from crystal oscillators through interactive computer-aided design 
applications and software. 

Just a brief scan of the titles of some of the papers presented at the show reveals topics of considerable interest 
to Radio Amateurs. For example, Eyring Research Institute showed the proper way to evaluate HF antennas on a large 
scale. Believe me, their antenna "test bed," instrumentation, and procedures had many in the audience on the edge 
of their chairs, taking in every word for possible use — on a more limited basis, perhaps — back at their own QTH. 
Actually, many of the engineers who remained after the end of this session in order to dig for more facts turned out 
to be Radio Amateurs who happened to be engineers as well. It was difficult to tell which aspect of their experience 
elicited more questions — the "amateur" or "commercial." 

Which brings me to my main point. The engineers and scientists at the show were, in many cases. Radio Amateurs 
who, over the years, had been able to combine their interest and avocation to the mutual benefit of both. That a con¬ 
nection exists was further indicated by several speakers who quite independently mentioned that they find both rf 
design and ham radio good sources of HF communicatiohs information. 

"But wait a second," you say, "what do our interests have in common with the topics discussed at the show? To 
answer that question, take a look at this abbreviated list of some of the topics covered: 

Choosing the right crystal and oscillator 
High efficiency power amplifiers 
!M, phase noise, and receiver dynamic range 
High-pass filter design 

Increasing the bandwidth of helical antennas 

How to make simple test equipment 

New low-power SSB circuits 

Designing combline and interdigital bandpass filters 

How to bias RF and microwave transistors 

Wideband modules using FETs 

Practical wideband RF power transformers, splitters, and combiners 
RF power amplifier design 
Understanding RF transistor data sheets 

1-kW solid-state L-band amplifier (What about you 1296 fans?} 

Broadband HF antenna testing 

ACSSB and SSB communication receiver testing 

RF circuit design using interactive computer-aided graphics 

Wideband high dynamic range front-ends 

High-Q inductors using powdered iron cores 

If you're interested in reading any of the 79 papers, the complete set* has been bound into a 2-inch thick compen¬ 
dium that weighs in at approximately 4 pounds. (I should know, I carried mine around with me for the entire three days.) 

If you find some of these "engineering" topics of special interest, let me know . . . perhaps some of the authors 
would be interested in writing for ham radio . 

I truly believe that as a result of intense interest and hard work on the part of many Radio Amateurs, great strides 
have been made in the most technically demanding fields of communications and will continue to be made by those 
individuals sharing this dual role. 


Rich Rosen, K2RR 
Editor-inChief 


*For information, contact Cardiff Publishing, 6530 South Yosemite Street, Englewood, Colorado 80111 (303-694 1522). 
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NEW 8C-6 Charger' 
Charges in just t hr 


&!SffiW EIVEB 


* Repeater offset switch, 

reverse, .simplex 
simplex 

pack, wrist strap \ 

* Quick change, locking battery case 

The rechargeable battery t use snaps securely 
into place Optional battery i uses and adapters 
are available, 

* Rugged, high impact molded case 

( he high tmpa< t case is s> uff resistant to retain 
sis attractive styling, even with hard use 

See your authorized Kenwood dealer and take 
home a pocketful of performance today! 


Kenwood's advanced technology brings you a new standard 
in pocket/handheld transceiverst 

Hlgfror tow power. 

Choose 1 wall high 
enough to “hit' most local 
repeaters; or a battery 
saving 150 mW low 
Pocket portability! 

Kenwood's TH-series HTs 
puck convenient, reliable 
performance in a package 
so small; it slips into your 
shirt pocket* II measures 
only 57 (2,24) W x 120 
(4 72) H x 28 (1.1) D mm 
unch) and weighs 260 g 
t 57 lb) with PB-21. 

Expanded frequency 
coverage (TH-21AT/A), 

C overs 141,000 150,995 
MHz in 5 kHz steps, 
in I udr ■ s f ’ or lain M AR S a r id 
CAP frequencies 
TH* 31 AT/A: 720 000 
224 995 Ml tz in 5 kHz steps 
TH-41 AT/A: 

440.000* A 

449 995 MHz 

in 5 kHz steps. /mA^AEm 




Optional accessories- 

• HMC-1 hi [flv ' Wiin . < 

• SMC-30 n-.:ik( Mr pi 

• PB-21 I JlC I 1H0 r> Al I Cull. ■ v 

• PB-21H Nil i " AH h tlti-i v 

• DC-21 ()( f .n< ■ 1 t'lY jI uli ,i " 

• BT-2 tnunyuiv uf • life In- - h Hei , r.- 

• EB-2 ' - Inrn il C nun : ini - ilk ilirrt 
buttery case 

• SC-8/8T 

• TU-6 jv ’ if in h hi ih r in- unit 

• AJ-3 ihh :U It ! ■' ,• lirmul- ,i - dnpltr 

• BC-6 7 t h i ii L ' 1 : : u 1 i 

• BC-2 ,v ill 1 ■/ j.-i I • 2H IH 

• RA-8A/9A/10A I ;t t ife :ii1- -r u 
*BH-3hHthi y 


Easy-to-operate, functional design 
Three digit thumbwheel frequency 
selection and handy top-mounted 
controls increase operating ease. 


TRIO-KENWOOD COMMUNICATIONS 

mi W'-'-f VVrilnui Sinn i 
O -nil il* im. t It'jjif ■ r i ii. i ' MV:/’i 


f*- wws ‘lijuft'i wi ‘t f - i-h nw- .fNfij’vJ'-u* .i ;, r»”T' * U i • r*« r • r. ..v 

, ifi.r- ,i>- ' f?u> r K itr Mi ■ ■ f- rr r i ‘.7? t ■ if*i - >f i •/■•'•{■.if* •" 

, i>|,'(* ft M-fv-t i rnariuifls ft */, rjj ha. H^tu\tnitUKir r .> f-irn .m& w. 
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SIGNIFICANT IMPACT QN THE "E LEC TRONIC COMMUN ICAT IDNS PRI VAC Y ACT" appeared likely as a result 
of the January 30 House subcommittee meetings in Washington. Strongly supporting the bill were 
two spokesmen for the telephone system and a Tandy representative — though Tandy's speaker was 
teamed with ARRL and the Association of North American Radio Clubs <ANARC) in the apparent 
belief Tandy would oppose the bill as scanner supporters. However, Tandy came out in favor of 
it from their position as a cellular telephone supplier. 

ARR L Shifted From Its Prev ious P os i tio n That Exempting Ama t eur Radio satisfied League 
concerns; Perry Williams, W1UED, while approving the exemption, pointed out that Amateurs — 
and others, as well — have many legitimate reasons to listen across the radio spectrum and the 
bill would make many such activities illegal. Probably the most telling testimony came from 
ANARC's Terry Colgan, WD5GWC, who not only painted out various fallacies in the bill when 
applied to radio communications but demonstrated how effective and inexpensive available 
encryption devices are. (An article on the hearing will appear soon in Ham Radio .) 

THE C OMIC BOOK PROMOTION FOR AM ATEUR RAD IO being funded by the Amateur Radio industry is 
moving along well, ARRL's Dave Sumner, K1ZZ, reported at a February 7 meeting during the Miami 
Tropical Hamboree. The group decided to proceed with a story line based on the popular ’’Archie 
and His Friends" strip, with final approval in the near future. 

Lack of Wei 1-Qualified Amateur Rad io Ins tructo rs is a major problem in effective training and 
growth, Gordon West, WB6A0A, told the group. He proposes a program, possibly through the ARRL, 
to promote instructor training. Dealer involvement in Amateur Radio promotion was also 
considered. The next industry group meeting is set for April 24 in Dayton. 

MODULATED CW I S NOW PERMIT TED ON 10 METERS, but only from 29.5-29.7 MHz. Acting on PR Docket 
85—168 at its February 19 meeting, the FCC authorized F2A emission on the band's top portion in 
order to enable repeaters to identify using Morse code (effective date: April 23). 

THE "PAC IFIC AREA COORDINATIO N ASSOCIAT I ON" is a newly formed regional VHF-UHF effort to 
promote wide-area coordination. Organizer WA6DPJ has sent invitations to coordinators west of 
the Continental Divide; send SASE to Box 23183, Pleasant Hill, CA 94523 for details. 

Mississi pp i Will R eta in 15 kHz Spacing On 2 Meter s' top end. Southern California is now the 

only area of the country to use inverted 15 kHz splits on 2 meters, following a shift to 
"upright” splits by repeaters in western Colorado. 

Norther n Californi a Could Shift To 20 kHz Spac ing on 146-148 MHz and still accomodate all 
existing repeaters in its area, the Northern California Relay Council (NARO reports. The plan 
will be consider ed at NARC's April 5 meeting in Sacramento. 

N ARC H as Also Pro pose d A 33-c m Ban d Plan that is essentially identical to the ARRL's interim 
plan developed by the VUAC. A push seems to be building within the VUAC to came up with a 
satisfactory final plan for the new 902-928 MHz band. 

Repeater Coord ination And Spectr um Management Wil l Be The Subj ects of an on-going workshop 
during the Dayton Hamvention weekend. Location and other details Df this crucial activity may 
not make the printed program, so check with Hamvention officials upon arrival. 

REPLACEMENT OF THE GMR S W ITH A NEW "CONSUMER RAD IO SERVICE" was proposed by the FCC in a 
Notice of Inquiry adopted January 30. A total surprise to the GMRS's sophisticated and well 
organized users, the proposal apparently stemmed from a synthesis of the GMRS's own proposal to 
expand its utility through new technologies and from the Commission's desire to establish a new 
short-range quality radio service for the general public. After previous efforts to find 
spectrum for such a service in the 900-MHz band fell flat, the FCC apparently decided that 
GMRS's two 200-kHz slots in the 460 MHz band was an acceptable alternative. 

"Personal Directed Communications" Is The Apparent Direction of the FCC's thinking, employing 
"user transparent" sophisticated portable equipment "designed to control users' actions 
automatically." They also ask whether "one-way" (paging) should be included, and for 
suggestions as to how much and what kind of automation should be included. 

GMRS Licensees And Users Are Extremel y U p s et , and understandably so, with their well 
established system of repeaters, mobiles, and portables — very active in personal, business 
and public service communications — threatened with extinction. 

Com men ts On F’R Doc ke t 86 - 38 Are Due At The FCC May 30, and the Reply Comments June 30. 

U ser -P rogra mm able Land Mobil e Radios May Be Banned as a result of a Notice of Proposed Rule 
Making approved by the Commissioners at their January 30 meeting. In response to complaints of 
interference from radios reprogrammed to unauthorized frequencies, PR Docket 86-37 would 
prohibit the FCC from type accepting Part 90 radios operating above 25 MHz that have external 
frequency control. Though it's known at the FCC that many synthesized Amateur radios are 
reprogrammable to non-Amateur frequencies, Part 97 equipment wasn't included. 

21 SCHOLARSHIPS FOR STUDENTS WITH GEN ERA L OR HIGHE R LI CENSES are available from the 
Foundation For Amateur Radio. Write FAR, 6903 Rhode Island Ave., College Park, MD 20740. 
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Ultra-Compact 

TM-201A 

2-m FM 
transceiver 


KENWOOD 


Reach Higher... 


TR-50 


1.2 GHz FM transceiver. 


As the Amateur bands 
become more and more 
crowded, hams seek higher 
and higher frequencies to 
■get away from it alU Here'S 
a chance to experience 
“something different"— 

1200 MHz! 


* Offs* l l reverse jwilutl 

* HO 

* Repentt?i offset switch 
( 20 MH z) 


* LCD frequency readout with S/ 
RF battery check bar meter 

* Battery set and charger 

■ External power cable for base 
or mobile operation 

* I wall output 

* 5 memory channels 

* Odd-split operation on 
memory channel 5 

* Programmable scanning 

* 16 key DTMF hand 
microphone 

* t/d-wave sleeve antenna on 
an 8-position adjustable mount 

210 


* The perlw t portable Tor micro 
wave mountain lopping 1 


kenwqoo 


9B.Su R 


Optional accessories: 
• VB*50 Power amplifier 
(10 watts) 


MC-55 (8-pin) Mobile micro 
phone with time-out timer 
SWC 4 1 2 GHz directional 


MB-3 Mobile mounlmg bracket coupler for SW-2OOA/20OB 


* PB 16 NiCd battery set 

• TLJ'6 Sub-tone unit 


and SW-2G0G meiers 
SC 10 soil case 


SpfJ'Oli". fin im t}P0t>rn:es fiiBjPC.iui t Mange iVJfrtDuf nof ce □* itilijjafian 

Cnrnpier? e/’v-H" t rr t<’-.ivitiiftbiv in* frit «fen«b<j 0 tf inr sc* w f s arrf 


The Kenwood TM-201A 
2-meter transceiver is the 
smallest and lightest FM 
unit available! 

*25 watt output, with H1/LO 
power swiU h 

* Dual digital VFOs 

* 5 memories plus “COM" 
channel with lithium battery 
bat k up 

■ Memory scan /programmable 

band scan 

* Priority alert scan 

* Highly visible yellow LED Ire- 
f|urn- display 

* High performance receive/ 
transmit 

* E xternal high qua lily speak* r 
supplied 

» 16- key aulopatr.b UP/DOWN 

ttw-is*' svj»r 11 ™3| 

* TU-3 programmable 

CTCSS encoder vfl 

* KPS /a 1 1 x ed si at io n \| 

power supply ^ 


• MC-55 (8 pin) mobile micro¬ 
phone with lime out timer 

• SP 40 com pat i mobile speaker 

• SW 100 A/R SWH/pnwer mebr 

• SW 200 A/B SWR/power meter 

• SWT 1 2-m antenna tuner 

• FC-10 frequency controller 

Mote information on the TR-50 
and 1M 201A is available from 
authorized Kenwood dealers 

Times Change Quality Remains 

1970’s; 

TR-7400A i r ' .-r 

• nfir -■ til IN? »V|J11 ; inelRI 

, ufn>-v 1 F.i |r.iiif,i 

1980's: 

TM-20IA 

Du.it cj>j}i!-ii , i $ b mftma- 

IM- if! ■ u[- 1 !i?t 


i M 2C1A 


TR-7400A 


TRIO KENWOOD COMMUNICATIONS 

Hit West V/Dlnul SH-H 
Compton, California 90220 


, ,t *. 


KENWOOD 


.. pacesetter in Amateur radio 






















Tlreti MFJ 24 hour clocks make 
your QXing, contesting, togging 
and SKEOing easier, more precise, 

Read both UTC ind local time 
»t i glance with the MFJ-1Q8, 

(19.95, dual clock that displays 
24 and 12 hour time simultaneously 
Or choose the MFJ407, 19.95 
single clock Tor 24 hour UTC time. 

Both are mourned in a Brushed aluminum frame, 
feature huge eaty-to-iM 5/8 inch LCD numeral! 
and a sloped fate that makes reading atross-the- 
shack easy and pleasant 


2 24 HOUR DUAL LCD CLOCK 


They are battery operated so you don't have to 
reset them aTter a power failure, and battery 
operation makes them suitable for mobile ahd 
portable use Long life battery Included. 

MFJ-108 is 4V?xlx2 in MFJ 107 is 2!4x1xZ in. 


You can read hour, minute, second, month and 
day ahd operate them In an alternating time-date 
display mode You can also synchronize them to 
wwv for split-second liming. Both are quartz 
controlled tor excellent accuracy 


MFJ ANTENNA BRIDGE mfj-2pb ROLLER INDUCTOR TUNER 

$79.95 I— 


RTTY/ASCI1/AMTOR/CW mfj-i2?9 
COMPUTER INTERFACE $179.95 


Now you can quickly optimize ymr 
intenna for peak performance with 
Ihli portable, totally telf-contained 
antenna bridge that you can take to 
your aMenna she—fio other equip- 
ment Is needed 

You can determine If your antenna li 
toe long or too short. measure Its 
resonant frequency and antenna 
resistance to SOD ohms. It's the 
easiest and most convenient way to 
determine ahtenna performance avaN 
able today to anyone There s nothing 
else like It and only MFJ has if Built-in resistance 
bridge, null meter and tunable oscillator-driver 
{1 S 30 MHz) Uses 9 V battery 4x2x2 inches, 

REMOTE ACTIVE ANTENNA 

Tho authoritative "World Radio TV Handbook" 
rales the MFJ'1024 aS "& first-rate easy-to-oper 
ate active antenna Quiet with excellent dy L 
narnlc range and good gain ... Very low noise fac¬ 
tor ... Broad frequency coverage ... the MFJ* 
1024 is an excellent choice in an active antenna" 
54 inch remote active antenna mounts outdoor 
awaft from electrical noise for maximum signal and 
minimum noise pickup- Often outperforms long- 
wiri hundreds of feet long Mount anywhere-atop 
holies, buildings, balconies, apartments, ships 
Um with any radio to receive strong dear signals 
frol all over the world 50 KHz to 30 MHz High 
dyrlmic rangee immaies intemodulation, inside 


Everything you need Is Included for tending and 
receiving RTTY/ASCIf/CW on i Commodore 64 
or V1C-M and your hem rig, You gel MFJ'S most 
advanced xmputer interface, software on tape 
and all cables. Just plug in and operate. 

The MFi-1229 li a general purpose computer In¬ 
terface that will never be obsolete An Internal 
DIP switch, TTL and RS-232 pons lets you adapt 
the MFJ-1229 to nearly ahy home computer and 
even operate AMTQR with appropriate software 
A crosshair "scope" LED tuning array maxes 
accurate tuning fast, easy and precise 
You can transmit both narrow (170 Hz) and wide 
{650 Hz} shift while the variable shirt tuning lets 
you copy ahy shift (100-1000 Hz) and ahy speed 
(5-100 wpm. 0-300 badd ASCII), 

Automatic threshold correction ahd sharp multi* 
pole active filters give good copy under severe 
QRM , weak signal and selective fading 
There's an FM (limiting) mode for easy trouble 
-free tuning that's best for genera! use ahd ah 
AM (non-limiting) mode that gives superior per 
formaitc# under weak signal ahd heavy QRM 
A handy Normit/Rivertt switch eliminates re¬ 
tuning while checking for inverted RTTY 
An extra sharp 800 Hz 0W filler really separates 
the signals for excellent copy 
12Y? x t2’/j x 6 inches. Uses floating 18 VDC or 
110 VAC with MFJ-1312. $9,95 

MFJ PORTABLE ANTENNA 

MFJ's Portable Antenna lets you operate 40. 30, 

20.16 15.12,10 meters from apartments, motels 
camp sites, vacation spots, any electrically clear 
location where spate for full'size antenna’ls a 
problem, 

A telescoping whip (extends 54 in.) Is mounted 
on self-standing 5 Vt x 6VJ j| 214 inch Phenolic 
case Built-In antenna tunerlield strenght meter 


MFJ-989 $329.95r 

Meet th tS 1 Veiu Yuiifi V'\ toimpact roIler 
Inductor tuner lhal lets you run up lu 3 KW PEP 
and match everthing from i 8 to 30 MHz 

Designed to match the new smaller rigs, the 
MFJ-989 Is the best roller inductor tuner pro¬ 
duced Dy MFJ Our roller inductor tuner features 
a 3-dlgfl turn counter plus a soinner knob for pre¬ 
cise Inductance control tor maximum SWR reduc¬ 
tion Just take a look at alf these other great fea¬ 
tures! Built-In 300 watt. 50 ohm dummy load, 
built-in 4:1 bilun and a built-in lighted mater that 
reabs SWR and forward ahd reflected power in 2 
ranges (200ahd 2000 watts). Accuracy +10% full 
scale Meter light requires 12 VDC 6 position an¬ 
tenna switch 10V, x x 15 Inches 

MFJ “DRY” DUMMY LOADS 


MFJ's "Dry" dummy loads ere air cooled—no 
messy oil. Just right for tests ahd fast tune up Non 
inductive 50 ohm resistor In aluminum housing 
with SO-239. Full load to 30 seconds, de-rating 
curve to 5 minutes. MFJ-260 (300 wen). SWR 1 t t 
to30 MHz. 1.5:1* 30-160 MHz, 216x2Yzx7 in MFJ- 
262 (I KW}. SWR 1 5:Mo30 MHz, 3x3x13inches 

MFJ ELECTRONIC KEYER 


P ahtenna, "On” LED 6 x 2 x 5 in 
50 ft. coax. 12 VDC or 110 VACwKh 

200 WATT VERSA TUNER 

MFJ-901B $59.95 

MFJ'S imallesi 

200 wait ■■ 

Versa Tuner 

and balanced * 

lines from t.fl thru 30 MHz Works with ah solid 
state and tube rigs Very popular for use between 
Transceiver and t ra! amplifier Efficient air-wound 
inductor gives mure walls out 4 t bafun. 5x2x6 in 


MfJ-407 Deluxe Electronic Keyar sends iambic, 
a Worn all c. semi - auto or manual U se sq ueeze, 
single lever or straight key. Pius/minus keying fl 
to 50 WPM Speed, weight, tone, volume controls 
On/Off. Tune, SBml-auto switches Speaker RF 
proof. 7x2x6 inches Uses 9 V battery, 6-9 VDC 
or 110 VAC with AC adapter, MN-1305, $9 9b 


ORDER ANY PRODUCT FROM MFJ AMD TRY IT-NQ 
OBLIGATION, tF MOT SATISFIED, RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND (leu shipping) 

* One yoaf unconditional guarantee * Made in USA 

* Add $6 00 each shipping/handling * Call or write 
! for free catalog, over 100 products, 
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MFJ ENTERPRISES, INC. 

Box 194, Mississippi Staff?. MS 39762 


TO ORDER OR FOR TOUR NEAREST 
DEALER. CALL TOLL-FREE 

800-647-1800 

Can 601-323-5869 in Miss ahd outside 
continental USA Telex 534590 MFJ STKV 


VISA' 


^ 103 


















comments 


spreadsheets for EME 

Dear HR: 

I enjoyed KE6ZE's informative article 
on EME ("EME-link Calculator Pro¬ 
gram/' February, page 70). By a very 
odd coincidence I used the same equa¬ 
tion from the ARRL Handbook to illus¬ 
trate the convenience of spreadsheet 
programs for difficult calculations in an 
article in the same month's QST. 

I hope that those readers who can 
compare David Engle's program writ¬ 
ten in BASIC with my speadsheet tem¬ 
plate will comment on the relative 
merits of the two approaches. It is, I 
think, important for hams to show 
leadership in matters of this sort which 
test techniques of immediate impor¬ 
tance for technology. 

My prejudice, of course, is that the 
spreadsheet is faster, allows for eas¬ 
ier correction of errors, and has more 
versatility in printing results, than pro¬ 
grams written in traditional program¬ 
ming languages. 

I would be pleased to hear your 
readers' opinions. 

Dick Ward, KC80H 
East Detroit, Michigan 


understanding 

telephones 

Dear HR: 

Thank you for the many articles 
such as “Understanding Telephones" 
(by Julian Macassey, N6ARE), which 
appeared in the September issue. 

Please do not assume we should 
know it. Print it. 

Owen Zweiger, KD7WL 
McMinnville, Oregon 


propagation disks 
available 

Dear HR: 

Response to my VHF propagation 
articles (July, 1985 and January, 1986) 
has been surprising, with dozens of 
hams requesting my program on disk 
for the Commodore 64. Because of re¬ 
quests from owners of other com¬ 
puters, I now have a working version 
ready for the IBM-PC. 

I will supply a disk with the complete 
program (VHF through L-Band) in an 
IBM-PC format for $8.00. 

Lynn Gerig, WA9GFR 

Route 1 

Monroeville, Indiana 46773 


cable comments 

Dear HR: 

Joe Reisert's column, "VHF/UHF 
World," in the October, 1985, issue of 
ham radio, is one of the best synopses 
on coaxial cable that I have read in 
Amateur publications, and, for that 
matter, in industry publications in 
some time. My sincerest compliments 
and congratulations. It was obvious 
that W1 JR made some extra efforts in 
trying to document and assemble the 
information. 

Two comments that I should like to 
make with respect to his article are not 
a reflection of my current job descrip¬ 
tion and/or position. Rather, they are 
a reflection of my past experience as 
a product engineer with specific 
responsibilities of developing and 
obtaining MIL-SPEC qualification on 
coaxial cables. 

On page 89, Joe indicates avoiding 
the contaminating types of jackets at 
all costs. 

Yes, I agree with his basic position 
("Don't be penny-wise and pound- 
foolish") but at the same time, his 
position does cost the average Ama¬ 
teur Radio Operator some unnecessary 
dollar expenditures. The difference 
between contaminating and non¬ 
contaminating jackets is the amount of 
plasticizer in the vinyl compound, 
which then provides flexibility at low 


temperature extremes. It has been my 
experience in laboratory environments 
with so-called contaminating jackets 
that circulating ovens of 120 degree C 
(which is more than adequate temper¬ 
ature to drive out plasticizers) after 
seven days shows only a minimal 
amount of plasticizer migration. Out¬ 
side of the laboratory environment, I 
personally have not experienced 
plasticizer migration problems with 
coax, both buried and fully exposed to 
the elements. After eight to 10 years 
of service, no attenuation increases. 

At the same time, I have examined 
many pieces of coaxial cable in which 
plasticizer migration and/or contami¬ 
nation has been submitted as the 
cause of high attenuation. To date I 
have not seen a piece of coaxial cable 
in which that has been the cause of 
high attenuation in real-life operation. 
It has always been water and moisture 
getting into the cable. Water and mois¬ 
ture entry most commonly come about 
from inadequate sealing at the connec¬ 
tor ends of the cable and/or cuts or pin 
holes caused by abrasion to the jacket. 
Yes, I see W1 JR's point — and I have 
heard the myth many, many times 
throughout my active days as an 
engineer and in my current position as 
well. 

One other small picky comment is in 
the last part of his article on page 91. 
He indicates that CATV transmission 
line is typically specified up to 350 
MHz. This typical specification has to 
do only with structural return loss, 
which is a test for periodicity, which 
causes frequency suck-out. His advice 
is quite proper, then, to test it at the 
frequency of interest before installing 
it, but specifications up to 350 MHz 
have nothing to do with power han¬ 
dling capabilities and/or attenuation 
characteristics. 

Once again, as an active and 
involved Amateur Radio Operator for 
better than 25 years, a tip of my hat 
for a fine article. 

Ronald L. Stelr, W91CZ 
Marketing Director 
Belden Electronic Wire 

and Cable 
Richmond, Indiana 47375 
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introducing 

satellite communications 


Basic information 
to get you started 

Do you want to access a new Amateur band 

that's always open when it's supposed to be? A band 
that doesn't fade away without warning, that makes 
DX contacts sound like locals, and has no skip zones? 

Listening to, or working through Amateur communi¬ 
cations spacecraft isn't difficult, but most newcomers 
simply don't know how to go about it properly. Not 
sure of what they're doing, they usually achieve dis¬ 
appointing results; deciding that the amount of effort 
invested must be so much more than the results 
achieved, they give up and go back to their regular 
haunts, where they can usually at least find someone 
to talk to. This is a shame, because satellites have 
come of age and commercial equipment is as readily 
available for the satellite bands as for the regular HF 
or VHF bands. You can buy or roll your own, but in 
either case — just like on 20 meters or the other HF 
bands — you have to have some knowledge of what's 
going on if you're going to get the maximum enjoy¬ 
ment out of the equipment. 

terminology 

A communications satellite is basically a repeater in 
the sky. It receives signals transmitted up from the 
ground on one Amateur band and retransmits the 
same signals down to the earth on a second Amateur 
band. It's part of a communications link between two 
Amateur stations on the ground as shown in fig. 1; 
signals on their way up to the satellite are said to be 
uplinked by stations on the ground while the corre¬ 
sponding signals coming down from the satellite are 
being downlinked. As the satellite orbits the earth it 
passes over different locations; the point immediately 


I beneath the satellite at any time is called the subsatel¬ 
lite point . 

The area of the earth's surface that the satellite can 
"see” depends on its altitude; the higher it is, the more 
it can see. A commercial communications satellite in 
a high altitude over the equator can see about one third 
of the earth's surface. A satellite at a low altitude sees 
much less. 

Any station that the spacecraft can see, can see the 
spacecraft. When a station can see the spacecraft, it 
is said to be in range. Thus any two stations in range 
of the satellite at the same time are said to have a win¬ 
dow into the satellite and can communicate through it. 

Most orbits are elliptical rather than circular. The 
highest point above the surface of the earth in the orbit 
is called the apogee; the lowest point of that same 
orbit is the perigee. 

Even though the orbit of the satellite is fixed, the 
earth rotates beneath it. The time it takes for the sat¬ 
ellite to travel once around its orbit from the place 
where the sub-satellite point crosses the equator to 
the next time the sub-satellite point crosses the equa¬ 
tor going in the same direction is called the period of 
the orbit. When the sub-satellite point has returned 
to the equator, the point on earth that was previously 
below it will have moved away because of the rotation 
of the earth; consequently, a new location will be 
beneath it. The number of degrees of longitude that 
have passed by during this time is known as the orbital 
increment (see fig. 2). The first orbit of the day is 
known as the reference orbit. 

Earth stations will see different parts of different 
orbits as shown in fig. 3. The azimuth, or horizontal 
bearing and elevation angle to the spacecraft, will 
change with the orbit. The spacecraft will appear to 
rise above the horizon when it enters the range of the 
ground station. The time at which the spacecraft rises 
above the horizon is called Acquisition Of Signals, or 

By Joe Kasser, G3ZCZ, P.O. Box 3419, Silver 
Spring, Maryland 20901 
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SPACECRAFT IN EARTH ORBIT 
(SATELLITE) 



/ \ 



IONOSPHERE 


k i 






UPLINK 


DOWNL INK 


STATION-A 


STATION-B 


fig. 1. Satellite communications path. Station A is trans¬ 
mitting (uplink). Signals are received by the satellite and 
re-transmitted down to station B (downlink). 


A OS. The position of the satellite in the sky as seen 
by the ground observer will change as it passes along 
its orbit, rising higher and passing across the sky, get¬ 
ting lower, and then finally setting on the horizon. The 
time at which it sets beneath the horizon of the ground 
station is known as Loss of Signals, or LOS. 

The path traced by a satellite in the sky as seen by 
a particular ground station will vary according to the 
type of orbit. The path traced by a satellite in a circu¬ 
lar orbit will usually approximate a section, or chord, 
of a circle. The path traced by a satellite in an ellipti¬ 
cal orbit will depend on the apogee and perigee of the 
orbit and how close the observer is to the subsatellite 
point. 

characteristics of satellite signals 

In order to copy signals from satellites, we first need 
to know a little about the types of signals we're trying 
to receive. At any particular time, an observer on the 
ground may see the satellite in any direction with 
respect to the horizon (azimuth) and at any altitude 
between the horizon and a point directly overhead (ele¬ 
vation). This means that signals from various satellites 
arrive at a receiving station from any angle in any 
direction. 

Radio waves are generated in a polarized manner. 
Conventional Amateur station antennas may gener¬ 
ate vertically or horizontally polarized signals, depend¬ 
ing on the position of the antenna with respect to the 



PATH OF 
ORBIT N+2 



PLANE OF INCLINATION OF 
ORBIT TO EQUATOR 


LONG I T UOINA L 


PATH OF 
ORBIT N+l 


PATH OF 
ORBIT N 


1. Satellite 

2. Satellite 

3. Satellite 

4. Satellite 

5. Satellite 

6. Satellite 

7. Satellite 
B. Satellite 
9. Satellite 

10. Satellite 


crosses equator (heading North) at start o 1 orbit N. 

crosses range circle of station B and comet up over its horizon (AOS). 

crosses range circle of station B and sets on its horizon (LOS). 

crosses equator at start ol orbit N + 1. 

crosses range circle of station A (AOS). 

crosses range circle ol station B (mutual access window opens). 
crosses range circle of station B (mutual access window closes). 
crosses range circle of station A (LOS), 
crosses range circle ol station A on orbit N *■ 2 (AOS), 
crosses range circle ol slatlon A on orbil N + 2 (LOS). 


fig. 2. Looking down on the earth from the satellite showing track of spacecraft on surface (subsatellite point). Range 
circles are drawn as ellipses on rectangular (map) projection. Circles overlap to give mutual access window on orbit N 
+ 1 between points 6 and 7. 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



T04 


JUST 3 EASY STEPS; 

* Copy circuii on TEC-200 him usmg 
arvy plain paper copier 

* Iron him on lu copper clad board 

* Peel off him and etch 

SATISFACTION GUARANTEED 
convenient 8 V? x 11 size 


5-Sheets for $3.95 
10 sheets only $5.95 

artti $i txi jhisliqi mv m jitd miss. i.>- 

The MEADOWLAKE Corp. 

Dept. B' P.O. Box 497 
Northport, New York 11768 


WITH TEC-200 FILM 


ground* If the radiating elements are horizontal the antenna is said to be generat¬ 
ing horizontally polarized signals; conversely, if the elements are vertical, the 
antenna is vertically polarized. The same polarization also holds for reception. 
Thus, vertical antennas receive vertically polarized signals best and horizontal 
antennas receive horizontally polarized signals best. True vertically polarized 
antennas will copy little or no horizontally polarized signals. Two-meter and other 
VHP UHF FM antennas are vertically polarized, while base stations working SSB 
CW use horizontal antennas. This is because automobile antennas are vertically 
polarized, and the mobile stations put weak signals into horizontal antennas. (In 
the early days of mobile radio communications, Amateurs fined "halo'* antennas 
on their cars to send and receive horizontally polarized signals in order to be com¬ 
patible with the base stations. When the mobiles using FM began Jo outnumber 


LEARN ALL ABOUT 

TROUBLESHOOTING 

MICROPROCESSOR-BASED 

EQUIPMENT 

AND 

DIGITAL DEVICES 

Attend This -i flay seminar and mas let iht* essentials 
ijt microprocessor maintenance Gain 3 lirm under 
sLinflinfl of microprocessor fundamentals and learn 
specialized tmubleshootifiQ techniques fee is 5*45 00 

CURRENT SCHEDULE 

• Chicago. IL — April 15-18 

• Cincinnati. OH — April 21 24 

• Greensboro, NC — April 29 May 2 

• Milwaukee. Wl - May 13 16 

• Kansas City f MO — May 20-23 

• Denver, CO - June 3 6 

MICRO SYSTEMS INSTITUTE 

(imuetl Kansas (*ti(t32 

(013}HUK46% ^105 


TYPICAL SATELLITE ANGLES FOR ONE GROUND LOCATION ON ONE DAY 

OSCAR-9 



OSCAR“11 



U, T. C. 

azimuth 

ELEVATION 

U* T.C. 

AZIMUTH 

ELEVATION 

HHMM:SS 

DEGREES 

DEGREES 

HHMN:SS 

DEGREES 

DEGREES 

1330:00 

102 

10 

0824:00 

359 

5 

1332100 

63 

14 

0826:00 

350 

15 

1334:00 

35 

9 

0828:00 

327 

31 

1336:00 

16 

2 

0830:00 

269 

38 

1300:00 

194 

I 

0832:00 

231 

21 

1502:00 

207 

10 

0834:00 

218 

9 


OSCAR- 

10 


RS“7 


U.T.C. 

AZIMUTH 

ELEVATION 

U,T*c, 

AZIMUTH 

ELEVATION 

hhmh:SS 

DEGREES 

DEGREES 

HHMM:SS 

DEGREES 

DEGREES 

1600:00 

256 

7 

1B56:00 

347 

5 

1700 :00 

240 

12 

1858:00 

344 

12 

1800:00 

236 

10 

l900: 00 

340 

21 

l 900:00 

733 

6 

i902;00 

333 

32 

2000:00 

236 

1 

1904 :00 

318 

45 




1906;00 

286 

56 


RS-5 


i908 :00 

242 

54 

—— — -- - - 

- — - -—- 

----- — 

1910:00 

217 

41 

LL T.C. 

AZTMUTH 

ELEVATION 

1912:00 

203 

28 J 

NNMMISS 

DEGREES 

DEGREES 

1914:00 

199 

18 

— — — - —-- — - 


-- ■» —-— 

1916:00 

195 

10 

1748:00 

4 

3 

1918:00 

192 

3 

1730:00 

8 

9 




I732:00 

15 

17 

Spate shuttle Challenger 

]754;00 

24 

25 

- _ - w - -- 

— — — - ~ __ . 


1 75 6: 00 

39 

34 

LI. T, C. 

AZIMUTH 

ELEVATION 

1750:00 

62 

41 

hhmm: ss 

DEGREES 

DEGREES 

i 000:00 

91 

42 

-- - -- 

-- 

--- 

1 902 :00 

115 

33 

0625:00 

328 

0 

1804:00 

131 

26 

0626:00 

330 

5 

1906:00 

140 

17 

0627:00 

334 

10 

1808:00 

147 

10 

0629:00 

34 3 

20 

1810:00 

151 

3 

0629:00 

7 

37 




0630:00 

77 

43 




0631:00 

113 

24 




0632:00 

124 

13 

Shown are 

azimuth and elevation angles 

from the 

ground station 

to the different 

spacecraft at different 

times of 

the day. It can 

be seen 

that in order to 

adequately 

copy signals from the 

spacecratt 

, the 

ground stal 

ion must be 

able to 

receive signals 

coming from any 

azimuth or elevation. 

This f i gure on 1y Lists 

data for 

one of 

the daily passes for each sate] 1 

lie. As a rule 

they wl1 1 

be audible at other times of the day with signals 

coming from other 

directions- 




fig, 3, Typrcnf satellite azimuth and elevation angles for various passes as seen by 

a representative ground station. 





TRAP 


SLOPER”ANTENNAS 


P ULL COVERAGE! ALL 0AND&1 AUTOMA¬ 
TIC SELECTION *11 IMPROVE N W «*1 hrrpfooi 
IttlCfl Trip! - to tin Cvnpmwf!4 W|,,| 
anOUNO MOUNT SLOPERS. - Nd RidlUt 
madid! Ground %b rufl iM hguir win? lauttli 
Connrtt Tep 10 Vr**i ftulldEngi, PoKi. He it 
ANY iiig)< (rtm SUtlfhiup Id OO druffti fOr 
iictllinl "SlOPER DX Anlunna Gitti or 

bind It anr«Hhgi, pu hull to 1 ZOOQ Walt 
PEP Input. Ilia* P«rift#ii(n1 or portable lilt 
jj InHalii in 10 rulnuto*. SsWAlL - NEAT - 

“ ALMOST IN VIS A ULE ■ N-g ana will knitw yOu 

nivt i Hl-Powfli OX Antinm ldf*i Fur CONO'Oi APART- 
ME NFS- RES T fUt TIP AflUS - iVr-iur .*ti to* Of 1*11 
Swfi ««n 1 ALL Hindi inttpl 00 '!<i(J- 300 »(i No id|u« l- 
tninti . EVER COMPLETELY ASSEMBLED. *Hh 

fjO R 1 * 5E>U Co a ■ 1*tdlini md PL 2 f; .1 ... ■ Built 

FULL INSTRI ' 


In llghllhp (UmIH read, Eo l.Cmiupl 

TlONS' 

N» lOOOS a0-4O-2O.15-IO — l P*p 49 tt — IA5 95 

No. 104OS — 40-20-15.10 — 1 Hip JS Tt -14D »B 

Nd 1020&-20-15-10 1 trap lO ft-*4 FAS 
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Wl STERN ELECTRONICS 
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The RC-850 Repeater Controller 
just got a whole lot smarter. 


Our new Version 3 software makes the best repeater controller EVEN BETTER. 

The autopatch now supports remote telephone lines linked by radio, so that you can extend 
your autopatch coverage to match your RF coverage. You can have autopatch even if you 
can't get a phone line at your site. The 250 autodial numbers meet the needs of even the 
largest groups, with up to 35 digit storage for MCI and Sprint. 

The easy-to-use Electronic Mailbox lets you include phone numbers, times, or frequencies as 
parts of messages. And it's so smart, it'll leave you a message if you miss a reverse patch, 
or if an alarm condition occurs. 

Selective call and signalling capabilities range from two-tone sequential to numeric display 
paging, so you’ll always be available. And its voice response metering is enhanced to continu¬ 
ously store low and high readings - so you can find out how cold it gets, how high the reflected 
power reads ... and when. 

Of course, a controller so feature-packed gives you secure control. Individual user access 
codes, with user callsign readback, can control access to selected functions to completely 
prevent horseplay. 

ACC’s amateur radio controllers are anything but “amateur". They're used by the U.S. Army, 
Navy, Forest Service, and other government and commercial users around the country. But, 
of course, you’ll also find them on the leading amateur radio repeaters in North America and 
abroad. 

There's never been a better time to upgrade your repeater system with an ACC controller, 
unmatched anywhere in quality, sophistication, and performance, with documentation and 
support to match. 

Please call or write now for the rest of the story on all our repeater products, including controllers, 
digital voice storage units, and other Touch-Tone control products. 

You’ll be GLAD you did. 



advanced 
computer 
controls, inc. 


10816 Northridge Square. Cupertino, CA 95014 

(408) 749-8330 
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the fixed stations, there was no further need to use 
horizontal polarization and verticals became the rule. 
Nowadays, any base station that wants to use FM has 
to use vertical polarization. 

On the HF bands both types of antennas are used 
interchangeably and everyone manages to work every¬ 
body. This is because the polarization of the radio 
waves changes as the signals pass through the iono¬ 
sphere. A process known as Faraday rotation rotates 
the polarization of the signals. The signal as received 
on the ground is not entirely vertically or horizontally 
polarized and as such may be copied at somewhat 
lower signal strength on any antenna. Perhaps the 
good performance of quad antennas is due to their 
having both vertical and horizontal elements. When 
conditions in the ionosphere are changing, the 
received signals may appear to fade — i.e., get weaker 
and stronger as the plane of polarization is rotated by 
the ionosphere. 

Satellite orbits are outside the ionosphere, which 
means that signals from the spacecraft are affected 
by the ionosphere in a manner similar to that which 
affects conventional terrestrial signals: the polarization 
of their signals changes. Conventional contacts tend 


to use the same part of the ionosphere. The iono¬ 
sphere is not a constant layer above the earth, of 
course, but is instead made up of patches, or clouds. 
Since the satellite is moving, its uplink and downlink 
signals will pass through different parts of the iono¬ 
sphere at different times, and the effects of the iono¬ 
sphere on the signals will differ as time passes, as 
shown in fig. 4. 

Not only does the ionosphere refract radio waves 
and change their polarization, it may also attenuate 
signals or even absorb them. As the spacecraft travels 
along its orbit, it may be spinning or tumbling, or the 
satellite itself may shield the on-board antenna from 
the receiving station. Because of the limitations of its 
equipment, the transmitter on the space vehicle is 
transmitting at a relatively low power — less than 10 
watts output. Consequently, signals from satellites 
may arrive at the ground from any direction in azimuth 
or elevation, with any polarization, and at any signal 
strength (usually very weak). All these may, and usu¬ 
ally do, vary as a function of time. 

an ideal satellite receiving antenna 

The ideal antenna for copying satellite signals should 
be rotatable in azimuth and elevation in order to cope 
with all the possible directions from which signals may 
arrive. It must be immune to changes in polarization 
if it is to cope with horizontal, vertical, and in-between 
polarization caused by Faraday rotation in the iono¬ 
sphere. It must also have a reasonable amount of gain 
in order to cope with the fading in the already weak 
signals generated at the satellite. 

Vertical and horizontal polarization are two kinds of 
linear polarization. Radio signals can also be circularly 
polarized. A circularly polarized antenna will respond 
equally to horizontally or vertically polarized signals — 
that is, changes in the plane of polarization will not 
be detected. Circular polarization also comes in two 
kinds, left-hand and right-hand (clockwise and 
counter-clockwise). To compound the problem, 
lefthand circularly polarized signals are not well 
received on righthand circularly polarized antennas and 
vice-versa. 

antennas in common use on 10 meters 

Figure 5 lists the commonly used bands in the Ama¬ 
teur Satellite Service. The most commonly used 
downlink bands are 10 meters, 2 meters and 70 cm. 
The first band combination that most people try is the 
10-meter downlink and the 2-meter uplink commonly 
known as Mode A . This is because they usually have 
10-meter capability in their stations and can thus 
attempt to copy the satellite without adding too much 
equipment. 
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Under New Ownership 

American made RF Amplifiers and Watt/SWR Meters 
of exceptional value and performance. 

•5 year warranty • prompt U.S. service and assistance 


RF AMPLIFIERS 

2 METERS-ALL MODE 

B23 2W in =30W out 
(useable in: 100 mW 5W) 

B108 10W in=SOW out 

■: 1W = 15W, 2W = 30W} RX preamp 

B1016 10W in = 160W out 

(1W = 35W, 2W = 90W) RX preamp 

B3016 30W in B 160W out 
(useable in: 15-45W) RX preamp 
!10W = 100W) 


220 MHz ALL MODE 

C106 10W in = 60W out 
(1W-15W, 2W = 30W) RX preamp 

C1012 10W in = 120W out 

(2W = 45W. oW^OOW) RX preamp 

C22 2W in = 20W out 
(useable in: 200mW-5W) 

RC-1 AMPLIFIER 
REMOTE CONTROL 

Duplicates all switches. 18' cable 


WATT / SWR METERS 

• peak or average reading 
■ direct SWR reading 
MP-1 (HF) 1.8-30 MHz 
MP-2 (VHF) 50-200 MHz 


430-450 MHz ALL MODE 

D24 2W in = 40W out 
(1W=25W) 

D1010 10W in = 100W out 
(1 W*25W, 2W= 50W) 


Available at local dealers throughout the world. 


Mssmm 

COMMUNICATIONS EQUIPMENT,INC. 


^ 136 


/KLM 


16890 Church Morgan HIH + CA 95037, (408) 779-7363 
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NEW 24 Page * 
Buyer’s Guide ! 
With Guaranteed ! 
Lowest Prices [ 

♦ Explains all about FREE 100 1 

channel Satellite TV and hern 1 
to shop for an earth station! J 

•Lists GUARANTEED I 

LOWEST PRICES...we will | 
not be undersold, save 30-50 ^/o | 

over local dealer prices! I 

% 

* TeUs how to easily and quickly ’ 

Install-Your-Own earth station 
and save $40(1 or more! * 

•Shows how to demonstrate and | 
sell earth stations from your | 
home and earn extra money! j 

unlden i 

O ALCOA ■ 

* * **** * I 

1 he nev. SA I MAN Buyer > < iuWe i\ -t wcwi'fv 1 or am ■ 
prospective or current earjh vtition owner who Hunts to 
save hij! mimt)' on name hr and catclln e product arid | 
aUo earn mine cnif* money Buy direct. Do U . 
Yourself, and \ave *ith SATMAN Loll tree ordering. * 
m* ■.iitcs tar fJ1 only 1- ma jot c redit card^ accepted. Iiu |e | 
mrtock invent once j voluble* and last l 'FS shipping _ 
anywhere in I vS Check *iih SATMAN before you I 
hur >* r mi ft tun ht undenaftl! i'att nun ftw your tree | 
2A page SA I MAN HuycrN Guide " 

I-800-4-SATMAN i 

r 300-692*9582 HHnoi* > 


ES SATMAN 


WUN UllDD* . Pmmi ILtlliil * I B»45*rwM, 
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1. ASSIGNMENTS 


10 

METERS 

29,3 - 

29*33 

MHz 

2 

METERS 

145*8 

146*00 

MHl 

70 

CENTIMETES 

433.0 - 

438*00 

MHz 


2* SATELLITE TRANSPONDERS 


SPACECRAFT NODE UPLINK DOWNLINK 


AMS AT 

- OSCAR 

6 

A 

143,83 - 

143*95MHi 

29*43 - 

29* 55MHz 

AMSAT 

- OSCAR 

7 

A 

143*83 - 

143* 93MHz 

29.40 - 

29.30MHz 

amsat 

- OSCAR 

7 

B 

432.123 - 

432.173MHz 

145*973 

- 145.923MHz 

AMSAT 

- OSCAR 

8 

A 

143*83 - 

143,93MHz 

29,40 - 

29.50MHz 

AMSAT 

- OSCAR 

8 

J 

143.90 - 

146.00MHz 

435*10 - 

433.20MHz 


Th* data supplied on AMSAT - OSCAR* 6 - B 1# tor historic purposes JS 
the ipacecraH are no longer operational* 

CURRENTLY ACTIVE 


AMSAT - OSCAR 

10 B 

433*03 - 435*13MHz 

145*93 - 

143.85MHz 

AMSAT - OSCAR 

10 L 

1269*05 - 1269.85MHz 

436.95 - 

436.15MHz 

RS - 3 

A 

143*91 145.93MHz 

29*41 - 

29* 45MHz 

RS - 7 

A 

145*96 - 146.00MHZ 

29*46 - 

29,50MHz 

FUTURE 1 PROPOSED 1 SPACECRAFT 



For launch in 

ear I y 

1 986 



RS - 9/10 

A 

145.96 - 146.00MHz 

29*46 - 

29.50MHz 

RS - 9/10 

K 

21*2 6 ~ 21*30MHz 

29*46 - 

29* 30MHz 

RS - 9/10 


21*26 - 21*30MHz 

145*96 - 

J46-00MHz 

The RS spdcpir 

aft have bppn ground tested and. 

drr due f or 

1du no h 

in 1986* 





FUJI - 1 

A 

145.03 - 145,93MHz 

29.40 - 

29.50MHz 

FUJI - 1 

M 

1267*55 - L267*75MHz 

436*00 - 

435.80MHz 


The FUJI spacecraft is being built in Japan under the control of 
JAMSAT* a group of Japanese Radio Amateurs* 


ARSENE 


The ARSENE spacecraft built by a group of French Radio Amateurs 
is supposed to be launched in the demonstration flight of the 
ARIANE A rocket in 1986, It will contain a Node R transponder* 


AMSAT -PHASE 3C 

The AMSAT Phase 3C spacecraft 1* also scheduled for launch in mid 
1986* It will contain a Mode B transponder as we I 1 as other 
transponders haying either uplink or downlink capability on the 
higher frequency bands. 

AMSAT has a policy of not obsoleting user equipment! so mode & 
wilt be around for a long time* A* mode A is an excellent 
introductory mode, it can be expected on any further general 
purpose Phase 2 type spacecraft* The Russians also tend to 
favour hf so mode A and possibly mode K will also be around for a 
whlie. 

fig 5 Commonly used satellite communications bands. 


Once you're hooked on receiving, the price of a transmitter usually becomes 
a justifiable expense. Although putting together a minimal receiving and transmit 
ting station isn't difficult, steerable antennas for the 10-meter band are relatively 
large* Therefore relatively few Amateurs can steer their IO meter antennas in 
both azimuth and elevation. Steerable antennas for 2 meters and 70 cm are much 
smaller and as a result, more manageable. 

Antennas in common use on the 10-meter hand include verticals and multi 
element beams optimized for working DX. As such, they have very good 
responses to signals arriving from low angles hut are not at all suited for signals 
arriving at high angles. Vertical antennas respond to low angle radiation from 
all directions, while beams respond to low-angle signals from the direction in 









































fi<j. 6. TvpfCftl antenna radiation patterns 
A Vertical 
B Beam or Qiuni 
C. Horizontal dipole 
D Turnstile 


Step up 

to the world's most- 
advanced antenna system! 

WITH NOT A SINGLE 
WATT WASTED IN LOSSY 
TRAPS! (There aren’t any!) 


Hams in over 50 DXCC count¬ 
ries have done so already! 



The 0J2UT-Multiband-Systems 
offer: 

- Maximum gain plus F/B 
ratio with low VSWR across 
each band 

- 2 kW CW output power 

- 10/15/20/(30) 40-meter 
bands with up to 7 band 
coverage incl, WARC bands 
with self-supporting 

' TWIN-BOOM 11 and boom- 
legths from 8 to 20 ft 

- Air-core teflon dielectric coax- 
balun and stain less-steel 
hardware at no extra cost 

- traditional Blackforest crafts¬ 
manship 

The DJ2UT-MULTIBANDERS 
provide the superior full-size 
monoband-beam performance 
required during the present 
sunspot minimum. 

For further information contact: 


5DM MER 


H J # Theiler Corp. 

P.O. Box 5369 
Spartanburg, SC 29304 
(803) 576-5566 

or our distributor in Canada: 
Pollard's Radio West 
P.O, Box 58236 
762 S.W. Marine Drive 
Vancouver, B.C. V6P 6E3 

Selected dealerships available 
See you in Dayton in April 1986 
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fig. 9. Contact possiblilities. 
Overlap of range circles: A) 
typical contact possibility; 
B ) Range circles are tan¬ 
gents. Best DX minimum 
time; C ) Large window, 
longer time. 


which they happen to be pointed. Stations using these 
antennas have trouble hearing signals arriving from 
higher angles. 

Conventional literature has touted the turnstile, or 
crossed dipole antenna, as the answer to the problems 
of satellite reception at 10 meters. It has circular polar¬ 
ization and a high-angle response pattern. It does very 
well when the satellite is located at elevations greater 


than about 30 degrees as seen by the observer, but 
has a poor response to signals arriving at low angles 
(close to the horizon). Typical radiation patterns for 
these antennas are shown in fig. 6. 

Most Amateurs who have problems working Mode 
A fall into one of two categories. The first category 
includes the VHF/UHF operator who decides that sat¬ 
ellites offer both a technical challenge and increased 
opportunity for some exciting DX. This operator usu¬ 
ally has excellent linear (horizontal or vertical) pola¬ 
rized antennas for the 2-meter uplink bands but has 
nothing for 10 meters. Reading that a turnstile can be 
a simple, effective device for reception, he builds one 
and finds that, sure enough, he can hear something. 
It may be weak, but, by golly, those signals are com¬ 
ing from outer space! 

Step back for a minute and analyze this situation 
as sketched in fig. 7. The uplink antennas on 2 meters 
can put a powerful signal into the satellite when it's 
at low angles of elevation as seen by this operator. 
His downlink antenna, however, receives best when 
the satellite is at a high angle. In other words, when 
he can hear it, he can't access it . . . and when he 
can access it, he can't hear it — meaning, he cannot 
hear himself. 

The second type of Amateur who decides to have 
a go at satellite operation is the HF operator, who 
usually has a good beam antenna for 10 meters. Read¬ 
ing that a turnstile antenna is a good choice for satel¬ 
lite operation, he builds one and uses it. Now analyze 
this situation as sketched in fig. 8. The uplink antenna 
on 2 meters puts a weak signal into the satellite when 
it is at low angles of elevation as seen by this opera¬ 
tor. His downlink antenna, however, receives best 
when the satellite is at low angles. In other words, 
when he can hear it, he cannot access it. . . and when 
he can access it, he cannot hear it — meaning that 
he cannot hear himself. Although this is the inverse 
situation to that of the VHF/UHF operator it has the 
same characteristics: both are '"alligator operators" — 
all mouth and no ears. 

There is a third category: the apartment dweller who 
cannot put up HF antennas at ail. This type of opera¬ 
tor can usually install some kind of VHF/UHF array 
on a balcony and work Mode B quite well. But when 
he tries Mode A, he has problems because of the size 
of his 10-meter receiving antenna. 

It's no surprise, then, that the vast majority of Radio 
Amateurs who decide to become active in satellites 
have trouble working them at first. 

matching uplink and downlink 
antennas 

In order to get the most enjoyment out of satellite 
operation, it's necessary to match the uplink and* 
downlink antennas. Before doing this, however, it's 
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necessary to consider other aspects of the satellite 
communications path. 

The Earth-Satellite-Earth ccommunications link is a 
line-of-sight path. Each ground station has a range cir¬ 
cle for which a window allows communications into 
the satellite. In order to work any other station, the 
range circles of the two stations must overlap as 
shown in fig. 9. The duration of any contact is 
governed by the time that the spacecraft spends in 
that window. Thus, the higher the elevation of the sat¬ 
ellite as seen by the ground station, the shorter its 
communications range along the surface of the Earth. 
The best DX contact between any two stations occurs 
when the sub-satellite point of the orbit of the space¬ 
craft passes over the ground where their range circles 
just touch — that is, at a tangent to both range cir¬ 
cles. They will, however, also have very little time to 
make that contact. 

antenna characteristics 

The usual three-element Quad or Yagi-type antenna 
puts out a good directional low-angle signal. The turn¬ 
stile antenna puts out a good omnidirectional high- 
angle signal. Vertical antennas put out good 
omnidirectinal low-angle signals. The 3/8 and 5/8 
wave antennas used on 2-meters have good 
omnidirectional low-angle radiation characteristics. 
Somewhat directional high-angle radiation may be 
obtained from sloping dipoles attached between the 
top of a mast and the ground in the manner of guy 
wires (but don't ever use them as such), as shown in 
fig. 10. If you want to work the satellites successfully, 
you must match the characteristics of your uplink 
(transmitting) and downlink (receiving) antennas so 
that they have similiar radiation patterns. 

receiving signals 

The satellite downlink is usually marginal because 
the spacecraft is using low power and is far away. 
Every ESE (earth-satellite-earth) contact practically 
qualifies the spacecraft for yet another 1000-mile-per- 
watt award for QRP communications. 

Most modern receivers (and others not so modern) 
suffer from a loss of sensitivity at the top end of the 
10-meter band so that using a preamplifier to increase 
the strength of the received signals is a good idea. 
Most Amateurs feel that to communicate with DX sta¬ 
tions they need the biggest antenna they can put up 
and the maximum power they can put out. But there's 
a fallacy at work in this kind of thinking; if the mini¬ 
mum amount of transmitted power to put an S-9 signal 
into a DX location is, for example, 100 watts, then for 
that transmitter to use 1000 watts would be a waste 
of power... or would it? For the moment, ignore the 
QRM factor in which the more power you use, the 
louder you are and the more likely you are to be heard 



over the rest of the pack. If the signal is made weaker 
or attenuated by the ionosphere for one reason or 
another, what happens? In our example, we are receiv¬ 
ing signals from a transmitter having the calculated 
100 watts. If a fade equal to 5 S-units takes place, the 
received signal will drop down to S-4. This isn't too 
serious; S-4 signals can be copied, but what happens 
if the station is using the QRP and was S-4 to begin 
with? The same fade would take it down to S minus 
1 or below the noise level, and no signals could be 
copied. The communications link should contain 
enough gain to minimize or avoid loss of reception due 
to extreme fading. In other words, some kind of mar¬ 
gin should be built into the link. 

the communications link 

The communications link in a satellite contact can 
readily be split into two parts, the uplink and the down¬ 
link. Consider each of these in turn. 

In the downlink, the transmitter output power is not 
under the control of the Radio Amateur, but is instead 
fixed by the satellite. The attenuation of the signals 
radiated by the satellite is a function of the distance 
between the spacecraft and the receiving station. The 
actual strength of the received signal at the ground 
station antenna will vary because of the attenuation 
due to fading and polarization changes in the iono¬ 
sphere. Thus all the ground station operator can do 
is make sure that he has the best and most sensitive 
receiving capability that he can have. Ideally, the 
receiver should be such that the beacons on the down¬ 
link are receivable at good signal strength. In most 
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CRYSTAL 

PRODUCTS 




9 MHz CRYSTAL FILTERS 


MODEL 

Appli¬ 

cation 

Band 

width 

Poles 

Price 

XF 9A 

SSB 

2 4 kHz 

5 

153 15 

XF-9R 

SSB 

2 4 kHz 

8 

72 05 

XF 9B 01 

LSB 

2 4 kHz 

a 

95 91 

XF 9B 02 

USB 

2 4 kHz 

8 

95 90 

XF 9B 10 

ssa 

2 4 kHz 

10 

125 65 

XF 9C 

AM 

3 7S kHz 

a 

77 40 

XF 9D 

AM 

5 0 kHz 

a 

77 40 

XF 9E 

FM 

12 0 kHz 

& 

77 40 

XF 9M 

CW 

600 Hz 

4 

54 10 

XF 9N0 

cw 

500 Hz 

a 

96 90 

XF 9F* 

cw 

2 SO Hz 

e 

t3t 20 

XF 910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 

WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS 
E k port inquires Irwiiad Shipping S3 7't 

MICROWAVE MODULES EQUIPMENTS 

li^fi your nxishnq HF or 2M nq cn o!hr?r VHF or UHF bands 

RECEIVE LINEAR 

CONVERTERS TRANSVERTERS 


MMk 1691-137 

$259 9b 

MMl 1296 144G 

% 129 96 

NIMfc 1296 T 44 G 

189 95 

MM* 1260-144 

229 96 

MMr 439 A TV 

94 96 

MMl 435-2H4S) 

309 95 

MMc 432 28131 

64 95 

MMl 432-20JS) 

: j a9 9-1 

MML 14 4-201 HP) 

04 95 

MMl 144 20JR) 

339 9 i 

MMc 144-28 

69 96 

MMl 144-28 

i89 96 

LINEAR POWER AMPLIFIERS 


2M 


70cm 


MML T44-30-LS 

109 95 

MML 432 30 L 

219 9'j 

MML 144 60 5 

110 96 

MML 432 SO 

229 96 

MML 144 lOOS 

209 95 

MML 432 100 

379 95 

MML 144 lOO-LS 

109 95 

- 

■Nh 

MML 144 200 S 

372 95 




ANTENNAS 


2M 

10XY ?M 

70cm. 
7{VMRM?B 
7Oi'M0MJ8 
7 Q; MR MBS 


^ no 


£69 9S 

539 95 
64 96 
94 95 


LOOP YAGIS 
1268 LY 
1296LY 
1691 LY 

ortfcr loop yagi oormectoi exlra 


549 95 
49 95 
59 95 


Send 0 t .1jni(i\) tot lull sltliiii al jIL ou« Wt 6 UHl cfltupments and KVG costal 
products 

S V/SA 


Mii[i£3ii>U F06 Concord. Mass 



{617)263-2145 
SPECTRUM 
INTERNATIONAL, INC. 
Post Office Box 1084 
Concord, MA 01742, U.S.A. 



BASEBALL CAP 


How ,tl)uu( jt attractive BASEBALL Style cap 
Midi has name and tail nn il II gives a 
jaunty an when worn at Ha infests and it is 

.1 great help lor friends who have nevei 
met IQ spot names and calls for easy 
recognition Great for birthdays, anniver¬ 
saries, special days, whatever occasion 
Hats come in the to I lowing colors 
GOLD BLUE RED KELLY GREEN 
Ptease send call and name (maximum 6 Idlers 
per line) 

jUFac-at $6.oo 


I.D. BADGES 



No ham should be without an I D badge It's |USl the thing for club meeting', 
conventions and ueMugdhers. and you have a wide choice of colors Have 
your name and call engraved in either standard or script type on one 0l these 
plastic laminated i D badges Available in ihe following color combinations 
(badge^lettering) white/red woodfl rain/while triue/white whde/blacK yellow' 
blue, red/white, qreen/white. metallic gold/hlack. metallic silver/black 

LI LHP Engraved ID, Badge $2.50 


Ham Radio's Bookstore 

Greenville, NH 03048 


Please Enclose 52 DO 
10 cover shipping arni handling 


cases, this means that a receiving preamplifier should 
be used ahead of the receiver. 

In the uplink, the receiving antenna and on board 
receiver sensitivity are governed by the design of the 
satellite. The attenuation of the signals from the 
ground as received by the satellite is a function of the 
distance from the spacecraft to the transmitting sta 
tion. The actual strength of the received signal from 
the ground station antenna will vary because of the 
attenuation due to fading and polarization changes in 
the ionosphere. The effects of the ionosphere on the 
uplink may differ from those on the downlink. In the 
past, AMSAT has performed the link calculations be¬ 
fore the launch of the spacecraft and released a recom¬ 
mended value in radiated uplink power IEIRP) for 
Amateurs to use with the satellite. This number has 
usually been conservative, and most satellite users 
have no trouble working through the transponder with 
much less power. The common solution to this prob¬ 
lem is to boost the transmitter power until a good 
return signal is heard. This is not the optimal solution, 
because stations that have problems hearing them 
selves will tend to use too much power, not because 
they can't get into the satellite, but because they can¬ 
not hear themselves getting into it. The ionosphere 
may also behave differently in different places at any 
time, so that although the sending station may be hav¬ 
ing trouble hearing his own downlink, other stations 
further away may be copying him with ease. There's 
no easy solution to this situation. The compromise is 
to attempt to make your own signal as received on 
the downlink equal in strength to that of the tran 
spender beacon. This means that you adjust your 
transmitter power to keep your own signal as strong 
as the beacon on your receiver. You can do this either 
by reducing the transmitter power gain or by aiming 
the antenna away from the spacecraft. 

Gain in the communications link can be obtained 
by using amplifiers or directional antennas. Directional 
antennas are at a disadvantage in that they must be 
moved to track the satellite during the pass, while 
omnidirectional ones do not. On the other hand, 
they're usually cheaper than amplifiers, particularly 
high power UHF transmitting types. Thus, to obtain 
a certain power output level on the uplink, the 
Amateur has the choice of a directional antenna and 
low power or an omnidirectional antenna and high 
power, or something in between. Similarly, on the 
downlink, if the directional antennas are used, a receiV’ 
ing preamplifier may not be an absolute necessity. In 
any event, for reasonable results, make sure that the 
characteristics of your uplink and downlink antennas 
are matched, 

locating the satellite 

The common adage, "If you can't hear them, you 





can't work them" must be modified for satellite users 
to read* "If you can't locate them, you won t hear 
them . . . and if you can't hear them, you can't work 
them." 

In order to work satellites, an Amateur has to know 
not only when a satellite is in range* but also where 
to aim his antenna in order lo put a signal into it, A 
number of different techniques have been developed 
over the past few years: graphical "circular slide rules" 
were first used very successfully for Phase 2 low orbit 
satellites. As the personal computer found its way into 
ham stations* computer programs were developed to 
locate the satellites and the graphical plotters could 
be used to augment computer generated data. 

Fortunately* the first OSCAR satellites used by large 
numbers of Amateurs (AMSAT's OSCAR 6 r 7, and 
8 and the early RADIO spacecraft! were in circular 
orbits, which made locating them easy. All you had 
to do was pick a "reference orbit" as published in the 
Amateur Radio press and add the orbital increment 
to determine the position of the next equator cross- 
ing (start of the next orbit) and then add the peiiod 
of the orbit to find the time of the following orbit. 

When the first Phase 3 satellite (AMSAT's OSCAR 
10) was pul into service* it was placed into an ellipti¬ 
cal orbit with a high apogee and a low perigee - 
definitely a non circular orbit. AMSAT's Tom Clark* 
W3/WI* an astronomer by profession* wrote a program 
that utilized Kepierian elements for keeping track of 
the position of any satellite in the Amateur Satellite 
Service. This and many other programs have been 
widely disseminated and there should be at least one 
member of each radio club who knows how to get 
hold of them. (AMSAT can supply copies of such soft 
ware through its Software Exchange.) Locating the 
satellite* therefore, should not be a problem. 

reference 
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The M S O complete packet radio 
system an alternative dedicated packet 
radio computer system with com¬ 
munications software, (Copylmk) and a 
TAPR TNC-2 clone. Use your SANYO 
computer and software tor an un¬ 
attended RBRS, or use any ot the 
thousands of public domain software 
programs available to the CP/M user 
The system also comes with the com¬ 
plete micropro software package for 
word processing, (Wordstar) Spread 
sheets (Calcstar) and a database. (Info- 
star) for your QSOs log, contest club 
member list or any other record keep¬ 
ing needs!! Also included is a spelling 
checker, (Spellstar), mailing label 
maker, (Mailmerge) and basic com¬ 
puter programming language 

At Micro Supply Organization we 
offer the lowest prices on Sanyo 
computers and software. With 
prices like these you can afford the 
convenience of owning and 
operating more than one computer 
We also offer the User Support- 
Hotline for questions concerning 
your computer or about software 
availability. Whether you need one 
or a dozen computers. Micro Supply 
Organization is the place to get 
them! 


for your 


Including this FREE software: 

• Communication 
Program 

• Wordstar • Spellstar 

• Mailmerge • Calcstar 

• Infostar • BASIC 


8-Bit Integrated 
Computer with 640KB 
Formatted Mini Floppy ' 
Disk Capacity 

* Z BOA CPU with no wail mode and 
large 64 KB RAM/4KB ROM 
memory capacily tor fasi 

exe cotton 

* CP M operating system with edilor 
assembler and all standard ulilihes 

* No glare amber monitor display 
semen lor easy viewing 

* 80 character x 25 line display 256 
characters in 8 * 12 not matrix 
cells 

* Two Internal double si tier! double 
density, double track 5 '/*" slim 
typo mim floppy disk dnves with 
640KB formatted capacity 

* I me rf aces f o r one Ce n l ronics 
printer and one RS 232C pod 

* Optional interface lor hard disk 
drive and lor external 8" (loppy 
dish Irive 


The Packet 

Radio 

Controller 


An identical TAPR TNC-2 clone 
with identical software and hard¬ 
ware. Features the latest AX.25 
version 2.0 software, hardware 
HDLC for full duplex, true Data 
Garner Detect for HF, 16K RAM 
simple operation plus more 


AM systems carry full 90 UlIv warranty 

CASH PRICE ONLY 

Chr-i ^ in .advernr - Add i Irn VISA'Mi Shijfj. . 

\ ri.uulim^ i rwm>s a- ill hn i" ^ 


■X* Special Printer 
Pricing when 
purchased with 
above system. 


For our catalog with complete details and 
prices, send $1.00 to: 

Micro Supply Qigamjalion Inc \f$A 

4909 Slot kdaii- Hwy *\hu 
Bakers herd C A 93309 

MON - FRI 7am - 5pm PST*SAT 9am - 5prr 
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SUPPLY 


MICRO 


ORGANIZATION INC 


Complete MS-DOS/CPM 

Super Turbo 

% 

In keeping with industry trends MSO is 
bringing our customers high 
performance P.C. compatibles and 
accessories. MSG takes the P C 
compatible to maximum performance 
with its SUPER TURBO. The SUPER 
TURBO features the V20-8 chip which 
runs at three times the speed of the 
IBM-PC XT* and also runs CPM 8080 
software. 

The SUPER TURBO comes complete 
with the MS-DOS operating system, 
Read and Run CPM, full Instructional 
Documentation, Utility software, plus 
for our first 100 customers MSO is 
offering the Micropro Wordstar 
Professional Software package. 
This package includes: Wordstar; 
Mail merge, Correctstar, Starindex, 
Datastar and a G.L. Accounting 
System, The SUPER TURBO is a 
complete turnkey system with 
everything necessary to plug in and 
operate 

■m 

U SER SUPPORT 
HOT LINE 


805 / 393-2247 


AM syslems carry full 90 day warranty 

CASH PRICE ONLY 

Check m advance Add TOf ViSA'MC Shipping 
& riandhnp ctiarqes wiH he added to each order 

For our catalog with complete details and 
prices, send St.00 to: 

Micro Supply Organization, Inc. 

4909 Slock date Hwy fl 180 
Baker shield CA 93309 

MON FRt 7 am - 5 pm PST*SAT 9 am - 5 pm PST 
'IBM is a legislered trademark o! me IBM Corporation 


Super Turbo 
Super Price: 

si 299 


.!!■■■ 


Oi . ; i i ■ ■ i i 

* 


The Super Turbo P.C. runs IBM 
software and CPM 8080 programs 


CPU - V2Q-8 8m Hi Super Chip runs ’IBM 

compatible software at 3 times the speed 

of the IBM-XT and CP/M 8080 software 

8087 Math Processor optional 

256K RAM on mother board expandable to 

640K 

ROM 8K Bios 

6 empty slots for expansion 

2 serial port one optional with expansion 

kit 

1 parallel pod 
I gam*? port 

Clock calendar with software 

Ht-Res monographics video board 

Floppy controller 

Dual Floppy Drives 360K ea 

135 watt XT Power Supply 

5150 style compatible keyboard 

HhRes TTL Green or Amber 12" monitor 

MS-DOS operating system and manual- 

instructional Documentation and Utility 

Software 

Assembled and tested in USA 

Optional internal 20 meg sub 
system for Super Turbo add $549 


Special printer 

pricing with 
purchase of 
above computer 



















Measure over 
a 30 dB range 
with confidence 


wide-range RF power meter 


Some time ago I decided to build a small antenna 
range. One of the key items I knew I'd need was an 
RF power meter with good stability and wide range. 
Most commercial units I found were beyond repair or 
the limits of my budget, and the homebrewed units 
were either limited in range or used modulation to 
avoid a drift problem. 

I had used an LM11 operational amplifier in design¬ 
ing an earlier project and a friend later introduced me 
to an even better one. Some of the new chips com¬ 
ing on the market offer unbelievable performance and 
are slowly making system designers out of us circuit 
designers. A chip here, a chip there, follow the spec 
sheet as to optimum feeding — and we have a piece 
of test equipment that rivals commercial units. 

I combined some of these into an RF power meter 
that features a 30 dB (useful to 35 dB) range from -15 
dBm to -45 dBm, remote control, and good temper¬ 
ature stability. Although the antenna range is still in 
the future, the power meter has been used on the 
bench for evaluating hybrid couplers, helical filters, 
cavity filters, IF amplifiers, and such. I plan to use the 
power meter on the 70 cm band. But it can also be 
used from the HF band up into the GHz range. 

theory of operation 

The heart of the unit is the Hewlett-Packard 
HSCH-3486 zero-bias Schottky diode used as the 
detector. This device offers high voltage sensitivity and 
doesn't need the biasing featured in other detection 
schemes. The response curve is logarithmic from - 50 
dBm to -20 dBm; above -20 dBm the diode 
becomes increasingly nonlinear in detection response. 
The lower end is limited by the amplifier used. 

To avoid using a modulation method of detection, 
a chopper stabilized operational amplifier was used. 
(The schematic is shown in fig. 1). The Intersil ICL7650 
features an extremely low input offset voltage of 1 
jtvolt over a wide temperature range. The chopper op- 
amp basically converts the input DC voltage to AC, 


I amplifies it, and converts it back to DC. Amplifying 
the DC output from the detector 150 times with a 
chopper op-amp puts the signal at a level that simpler 
op-amps such as the LM11 can handle. The National 
Semiconductor LM11 is a precision DC amplifier that 
combines the best features of existing bipolar and FET 
op-amps. Offset voltage is 100 /ivolts and drift is 1 
tiv/ °C. Six ranges in 5 dB steps are accomplished by 
this circuit by changing the gain of the amplifier. Each 
range is controlled remotely by reed relays. Offset vol¬ 
tages in the amplifier are nulled with two pots, one 
for the high range and one for the lower three ranges. 
These three devices — a diode which converts RF 
power into a logarithmic output equal to a dB scale 
and a pair of operational amplifiers — amplify AC 
microvolt level signals to volt levels, while introduc¬ 
ing little drift. 

construction 

Originally the unit was to be mounted directly at the 
antenna and was therefore constructed in a diecast 
box for good shielding. Power is supplied remotely 
from a separate box, which also contains the meter 
and scale change (fig. 2). A schematic of the power 
supply is included in (fig. 3). When purchasing a dB 
scale meter make sure that the -3dB point falls 
exactly at half scale. Some meters have been 
“fudged" to accomodate circuit nonlinearities. 

The inside of the box is shown in fig. 4. Its detec¬ 
tion circuitry, visible on the left side, is shown in an 
enlarged view in fig. 5. The parts are mounted on a 
small piece of 0.015 inch brass shim stock and held 
in place by the TNC connector. Note the chip capaci¬ 
tor on the left, supporting the 50-ohm resistor. A value 
of 100 pF is adequate down to 10 MHz; below 10 MHz 
this value should be increased. For work above 70 cm 
up to 4.2 GHz, a coaxial-mounted detector is recom- 

By Rudolf E. Six, KA80BL, 30725 Tennessee, 
Roseville, Michigan 48066 
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fig. 2. RF detector and amplifier mounted in a shielded 
enclosure, flange selection, meter and power supply are in 
a separate unit. 


mended* A suitable unit, Model CD-51, is available 
from Elcom Systems Inc., 4032 Clint Moore Road, 
Boca Raton, Florida 33431-2895. The printed circuit 
board is suspended in the box (fig, 6). Two hangers 
made from 0.015 inch (0,038 cm} brass shim stock are 
soldered to the ground foil of the printed circuit board 
and are held by the feedthrough capacitors. Metal and 
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TELEWAVE'S "PROBLEM SOLVERS" 


Transmitter Combiners • Receiver Multicouplers 
• Monitor Equipment • Test Equipment • Ferrite 
Isolators and Terminations • High Q Cavities 
and Filters • Duplexers • Systems Engineering 





Receiver Multicoupling 


Bandpass, Pass-Reject 
& Notch Cavity Fitters 


Transmitter Combining 



Duplexers & Preselectors 


R.F. Power Monitoring gt 


GSA Number 00K86AGS0646 


Telewave, Inc 

> (415)968-4400 


4 

A 


1155 Terra Bella Ave., Mountain View, CA 94043 


in Canada - contact Telewave Ltd., 11151 Horseshoe Way #4 
Richmond, B.C. Canada V7A435 (604) 274-8300 


26 C3 April 1986 


115 















carbon film resistors are used for accuracy and low 
noise. The PC board artwork and components layout 
are shown in figs. 7 and 8, respectively. 

calibration 

Calibration depends on the accuracy of the standard 
used. If you have no fixed attenuator, purchase the 
Model AT 51 5 dB TNC from Elcom ($14). Set the 
meter to the - 15 dB range, check and adjust for zero 
with no signal applied. The meter zero pot has little 
control on this scale and if the meter doesn't read zero, 
there's something wrong with the circuit. Adjust a sig¬ 
nal generator for a 4 30 dBm output level and turn R16 
for full scale or 0 dB on the meter. The frequency of 
the generator is not important in this case, 150 MHz 
was simply convenient. If the signal generator has no 
dBm scale, turn R16 to midpoint and adjust the sig 
nal generator for 0 dB. Insert a 5 dB attenuator. The 
meter should read - 5 dB. Turn to the 20 dB scale 
while momentarily disconnecting the signal generator, 
then check and adjust for zero. The meter zero pot 
should show more control. Reconnect the signal 
generator and adjust for 0 dB with R17. Insert 5 dB 
of attenuation and the meter should again read 5 
dB. Turn to the 25 dB scale and repeat the above 
procedure. The meter zero pot will have quite a lot of 
control. Note that on the - 25 dB scale the needle 



fig. 4 Parts layout in the detector-amplifier. R21, 22. and 6 
are soldered between the box and the pc board. C13 is sol 
dered on the back of the pc board under U2. 



fig. 5. Close up of the detector circuitry. 
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fig. 6 Printed circuit board is supported by brass shim 
stock. 


shows some jitter or drift. This is circuit noise. This 
drift should be less than i 1 /10 dB at full scale. Return 
to the 15 dB scale, insert 5 dB of attenuation and 
increase output for a 0 dB reading. Turn to the 10 
dB scale, remove the signal generator and adjust for 
zero with the right side meter zero pot. Remove the 
attenuator and reconnect the signal generator . Adjust 
R9 for OdB. Insert attenuator; adjust signal generator 


April 1986 E2 27 












fig. 7. RF power meter artwork. 



fig. 8: Component layout. 
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fig, 9. RF power meter is used, in a typical application, to 
determine hybrid coupler isolation value. 

tor OdB* Turn to the -5 dB scale and remove the 
attenuator. The meter should read 0 dB, Insert the 
attenuator again and adjust the signal generatoi for 
0 dR. Turn to the 0 dB scale and remove the attenua¬ 
tor. Note that the meter doesn't read 0 dB, but it 
should be within 1 4 dB of full scale* We are now start 


ing to run into the nonlinear portion of the detector 
diode. 

using the power meter 

Figure 9 shows a typical set up in which the power 
meter is used. A 70 cm hybrid coupler is checked for 
isolation between port 1 and port 2. The ICOM-471A 
provides the signal with its output reduced by a 
10dB 10 watt attenuator to less than 1 watt. Further 
attenuation is introduced by a step attenuator. 

ham radio 
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P.C. ELECTRONICS 2522 S. PAXS ON LN. ARCADIA CA 91006 (818^447-4565 


CompuServe 72405.1207 


TOM W60RG MARYANN W06YSS 


ELECTRONICS 


JC70* 1 

<fRANCE* vtB 


POWER 

ON 


CAM£* a 


%: ( * N 

ELECTRONICS 


AMATEUR 
TELEVISION 

INTRODUCING OUR NEW SMALL ALL IN ONE BOX TC70-1 
ATV TRANCEIVER AT A SUPER LOW $299 DELIVERED PRICE. 


SEE US AT DAYTON 
BOOTH 359 


WHAT ELSE DOES IT TAKE TO GET ON ATV? 

Any tech class or higher amateur can get on ATV. If you already 
have a source of video and a TV. it costs about the same as getting 
on 2 meters. 

DX with TC70-1s and KLM 440*27 antennas line of sight and snow 
free is about 15 miles, 7 miles with the 440-6 for portable use such 
as parades, races, search and rescue, etc You can add one of the 
two ATV engineered linear amps listed below for greater OX. 

AT 70 cm, antenna height and gain is all important. Foliage can 
absorb much of the power. Also low loss tight braided coax such as 
the Saxton 8285 must be used. 

The TC70-1 has full bandwidth for color, sound, and computer 
graphics. You can now show the shack, computer programs, home 
video tapes and movies, repeaf SSTV or even space shuttle video if 
you have a TVRO. 


TC70-1 FEATURES: 

• 10 pin VHS color camera and RCA jack video inputs. 

• Crystal locked 4.5 mHz sound subcarrier 

• PTL (Push To Look) T/R switching. 

• Dual gate GaAsfet tuneable downconverter. 

• Two frequency 1 watt pep xmtr. 1 xtal incl. 

• Xmit video jnonitor outputs to camera and jack. 

• Small 7 x 7 x 2.5* for portable, mobile, or base 

• Draws only 500 ma (exc camera) at 13.8 vdc. 

Just plug in your camera. VCR. or computer composite video and 
audio. 70 cm antenna, 12 to 14 vdc, and you are ready to transmit live 
action color or black and white pictures. Sensitive downconverter 
tunes the whole 420-450 mHz band down to channel 3 on your TV 
set to receive. Both video carrier and sound subcarrier are crystal 
controlled. Specify 439.25. 434.0, or 426.25 mHz. Extra crystal S15. 


20 WATT SPECIAL $399 


SAVE $9 on the TC70-1 a ELH 730G 
when purchased together 


S189 


Almco ELH-730G 20 watt amp 
ATV. SSB. FM 4.5 amps 


Mirage D24N 50 watt amp 
ATV. SSB. FM 9 amps 


KLM 440-27 14.5 dbd antenna 
KLM 440-6 H dbd antenna 


More Details? CHECK 









PC/XT™ COMPATIBLE COMPUTER 


ARE YOU LOOKING FOR AN IBM COMPATIBLE COMPUTER? 

DO YOU KNOW WHAT COMPATIBLE WILL MEET YOUR NEEDS 
NOW AND IN THE FUTURE? ARE YOU CONFUSED? 

THE FIRST THING TO CLEAR UP IS THE QUESTION OF WHAT 
COMPATIBLY REALLY IS. YOU PROBABLY THINK THAT ALL 
COMPATIBLES ARE THE SAME. WELL LET ME TELL YOU THAT 
THEY ARE NOT. SOME OF OUR COMPETITORS HAVE THEIR 
OWN DEFINITION OF COMPATIBILITY. SOME MACHINES ARE 
HARDWARE COMPATIBLE AND SOME ARE SOFTWARE 
COMPATIBLE. VERY FEW ARE BOTH, OUR UNIT WAS 
DESIGNED TO MEET IBM SPECIFICATIONS SUCH AS 8088 CPU 
I35W POWER SUPPLY, 8 EXPANSION SLOTS, 25GK RAM, 
OPTIONAL 8087 CO-PROCESSOR 10 OR 20 MEGABYTE HARD 
DRIVE ENHANCED VIDEO FOR HIGH RESOLUTION GRAPHICS. 

STOP IN FOR A FREE TEST DRIVE AND BRING ANY SOFTWARE 
OR HARDWARE YOU MAY HAVE TO TEST OUR SYSTEM. 



FEATURES 


PROCESSORS 


MEMORY 


INTEL BOBB 16 BIT 4.77MHZ PROCESSOR 
OPTIONAL 8087 MATH CO-PROCESSOR 

256K EXPANDABLE TO 640K 


DISK STORAGE MAXIMUM 4 360K FLOPPY DRIVES 


DISPLAY 


KEYBOARD 


OPERATING SYS 


SOFTWARE 


OPTIONAL 


B40 X 200 BLACK & WHITE GRAPHICS 
320 X 200 COLOR GRAPICS 

IBM STYLE 108 KEYS LED INDICATORS 

IBM PC-DOS CP/M-86 VENIX MS-DOS 
COMPAQUE-DOS COLUMBIA-DOS ETC. 

RUNS FLIGHT SIMULATOR DBASE III 
FRAMEWORK SYMPHONY LOTUS 123 
IBM DIAGNOSTICS GW BASIC WORDSTAR 

10 OR 20 MEGABYTE HARD DRIVE 


IBM PC IBM XT ANO IBM AT ARE REGISTERED TRADEMARKS OF 
INTERNATIONAL BUSINESS HACNIHES 


$ 699.00 

* 2 DS/DD FLOPPY DISKS 
2S6K RAM: 

COLOR GRAPHICS CARD 
8K BIOS 8 SLOT MB 
135W POWER SUPPLY 
IBM STYLE CASE 
108 KEY KEYBOARD 
90 DAY WARRANTY 


AVAILABLE AT: 

AZOTIC INDUSTRIES 
2026 W BELMONT 
CHICAGO ILL 60618 
312-975-1288 
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grounded-grid amplifier parasitics 


Simple cure 
extends amplifier life 

For several years, my kit-built amplifier with a pair 
of 3-500Zs had been spitting at me because of arcing 
at the plate tuning capacitor. I figured that either my 
line voltage was too high or that some flying insect 
was getting into the amplifier tuning capacitor and 
causing the arcing. This went on until the plate para¬ 
sitic suppressor on the inboard tube started to smoke. 
(This would have been a clue for anybody who was 
paying attention . . . but I wasn't). I replaced the plate 
parasitic-suppressor and got an instant replay: I 
smelled burning resistor again. I didn't know what to 
do next, so I just lived with the stink of burning phe¬ 
nolic for a while. I operated the amplifier for some 
time, but the spitting continued. Something was 
wrong, but I was running out of ideas. 

Nothing changed until I tried a new set of tubes and 
the amplifier made a noise like a shot from a 22 rifle. 

I pulled the plug and removed the case to inspect for 
damage. The problem wasn't hard to find; the grid- 
to-ground choke on the inboard tube had exploded 
its wire. One of the 200 pF capacitors from grid to 
ground had also exploded. 

probable cause 

I asked around and it seemed that other hams had 
experienced the same problem. The consensus was 
that the tube had shorted from grid to filament, caus¬ 
ing the choke and capacitor to explode. This was con¬ 
firmed by the fact that many others with this problem 
had found the tube to be shorted from grid to filament 
during the investigation following the big bang. This 
seemed unlikely to me because you can place a short 
from grid to filament on a zero-bias triode without any- 


I thing cataclysmic happening. Naturally, you can't drive 
the cathode because the cathode is grounded, but 
there wouldn't be any fireworks. The answer had to 
be some condition that would create a grid voltage 
of over 2000 volts (it would take that much to destroy 
the 200 pF mica capacitor from the grid to ground) 
and more than 3 amperes of grid current which would 
be necesary to explode the choke wire. It had to be 
caused by parasitic oscillation. Light loading causes 
high grid current and no loading causes potentially 
destructive grid current and voltage. A high impedance 
path by the plate tank inductor would account for the 
'Might loading" condition to VHF energy. 

casualty list 

Parasitic oscillation can destroy the following ampli¬ 
fier parts: tubes, due to grid to cathode shorts; grid 
current meters and shunts; zener bias diodes in the 
cathode circuit; contacts on the plate circuit band- 
switch — usually on the 160 or 80 meter plate tuning 
capacitor padder contact; small chokes and capaci¬ 
tors in the grid to ground circuit; and, almost 
unbelieveably, filament transformers, because of volt¬ 
age breakdown. This voltage surge is the result of the 
positive high voltage temporarily going to near ground 
potential when the tube arcs internally as the grid wires 
explode. With the positive high voltage at ground 
potential, the negative lead rises to the supply volt¬ 
age, which is usually around -3000 volts in a typical 
amplifier. This dumps the stored energy of the HV fil¬ 
ter capacitor into the only current path from negative 
HV to ground: the grid current meter and shunt resis¬ 
tor, which explode. This leaves an open circuit, and 
the negative HV arrives at the zener bias diode and 
the center tap of the filament transformer. Filament 
transformers are not usually designed to withstand 
high voltages, and the insulation may break down. 
This creates a current path inside the transformer, and 

By Richard Measures, AG6K, 6455 LaCumbre 
Road, Somis, California 93066 
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the transformer will slowly melt unless the fuse opens. 
1 personally know of two, a commerical pair of 3-500Z 
amplifiers that suffered from all of the above difficul¬ 
ties after the big bang. 

a previous solution 

Long before the 3-500Z was invented, the Collins 
Radio Company ran into a similar problem during the 
design of their 811A amplifier, the 30L-1. In order to 
prevent the amplifier from "taking off," a degenera¬ 
tive parallel R-C circuit was connected from each 
tube's grid-to-ground. The resistor destroyed the Q 
of the grid-to-ground resonant circuit. At some VHF 
frequency the grid structure inductance and plate to 
cathode capacitance resonated. This looks like a very 
high impedance, causing positive feedback at or near 
the frequency. This unavoidable situation will always 
develop at some frequency in any gounded-grid ampli¬ 
fier. But one would hope there will not be a resonant 
circuit in the plate compartment or in the input circuitry 
or associated wiring that would allow the oscillation 
to take place. 

The Collins solution used a resistor that lowered the 
Q and small series capacitor that cancelled some of 
the built-in inductance in the grid structure, the tube 
base, and the socket, thereby increasing the grid res¬ 
onant frequency above the natural resonant frequency 
of the grid if it had been directly grounded with a short 
copper strap. Other amplifier manufacturers copied the 
capacitor- to-ground trick, but they didn't understand 
that the capacitor was part of a tuned circuit. Instead, 


they thought it was some sort of bypass. With the 
belief that "bigger is better/' especially when you're 
bypasssing, they used more than the 200 pF that Col¬ 
lins had wisely chosen. My troublesome amplifier used 
600 pF total, with 200 pF from each of the three grid 
pins to ground. (See fig. 1 for a typical circuit). I 
copied the Collins grid suppressor circuit. The ampli¬ 
fier did not oscillate. These results were published in 
a ham radio "ham note" in October, 1982. 

does it work with other amplifiers? 

Since that time I've learned more about the subject: 
whether or not an amplifier can oscillate depends on 
the gain of the particular tubes you have in your ampli¬ 
fier. New tubes may have more gain than old tubes. 
So the parasitic cure I used successfully in my ampli¬ 
fier did not always work in someone else's amplifier. 
After some trial and error, I found that using three sep¬ 
arate paralleled R-C suppressors, one from each grid 
pin to ground, worked better in more cases than the 
simple circuit I described in my original article. The best 
values seemed to be about 50 to 70 pF for the capaci¬ 
tors and from 75 to 100 ohms for the resistors. This 
circuit worked in over 90 percent of the amplifiers. 

At this point I didn't know what to do about the few 
remaining amplifiers that still had a tendency to take 
off. Fortunately, the metal-film, non-inductive resis¬ 
tors most people were using for the grid-to-ground 
resistors were acting like fast-acting fuses in the grid 
current path, so that no one lost any tubes. The last 
piece of the puzzle was furnished by a ham in Samoa 
who had read the original aritcle. He owned a 
conduction-cooled amplifier (SB-230) that used an 
expensive high-^ triode. He experienced a meltdown 
with the typical fireworks assoicated with a parasitic 
oscillation. The tube was ruined and the 1000 pF grid- 
to-ground bypass capacitor was shorted. He had 
installed new parts, but was worried it would happen 
again, since the amplifier was still spitting occasion¬ 
ally. I could see from the schematic that the Collins 
grid parasitic suppressor circuit was not going to be 
a possibility since there was no way to remove the 
existing grid bypass circuit. Any parasitic suppression 
would have to be done elsewhere. With a triode, this 
wouldn't leave you with many choices. The cathode 
seemed like a good bet, since EIMAC says that it takes 
only 27 watts to drive an 8873 to full output, so we 
could afford to make the tube harder to drive. This 
might also keep the tube from flat-topping when driven 
with the average 100-watt radio. A non-inductive resis¬ 
tor in the cathode would cause degeneration or nega¬ 
tive feedback. This trick is often used in the emitters 
of bipolar transistors to prevent regeneration or insta¬ 
bility. The trade-off is that the device is going to be 
slightly harder to drive. Only the drive requirement, 
not the power output, will be affected. I looked at the 
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EIMAC data sheet and noticed that the peak cathode 
current for an 8873 was about 1.8 amperes. Some 
quick calculations indicated that 11 ohms might be a 
good place to start. The power rating for the resistor 
is not easy to figure since the waveform is neither DC 
nor a simple sine-wave, but instead a pulse with a sine- 
wave shape and a duration of about 200 degrees. The 
peak power is 1.8 x 1.8 x 11 = 35.64 watts. The aver¬ 
age power will be less than this for teletype operation 
and much less than that for SSB voice service because 
of the low duty-cycle. 

As a simple rule, divide the peak power by 2 for tele¬ 
type duty and by 3 or 4 for SSB. Dividing by 2 is 
recommended for the speech processor fans who like 
their audio to sound like creatures in a grade-B science 
fiction movie. Another consideration in selecting the 
wattage value is the fact that the average 2-watt metal- 
film resistor will dissipate 4 watts for at least 60 
seconds with no ill effects. 

Unfortunately, 2 watts is the largest size metal-film 
or metal-oxide-film resistor commonly available. More 
dissipation can be achieved by paralleling as many 2 
watt units as needed. The 11-ohm resistor was 
installed at the socket of the 8873, in series from the 
cathode lead(s) to the wire that delivered the input RF 
drive. During peak drive conditions, 19.8 volts of RF 
negative feedback will be developed (1.8 amps x 11 
ohms). 100 volts of peak RF output was available to 
drive the cathode. Losing 20 volts still left more than 
enough drive to give full ouput. The circuit worked. 
The man in Samoa was happy. No more unwelcome 
surprises when using the amplifier! 

The same fix was tried on the 3-500Z amplifiers that 
had proved so difficult to tame. The same resistor bank 
can be used with an 8877 — in the cathode lead, of 
course. The cathode resistor stopped the tendency of 
these unruly amplifiers to oscillate. In amplifiers with 
a pair of 3-500Zs the peak cathode current is close to 
3 amperes. This means that you can get more nega¬ 
tive feedback voltage with fewer ohms in the cathode 
circuit. It was found that approximately 3 ohms of 
resistance would do the job. Three 10-ohm, 2-watt 
metal-film resistors in parallel with some space 
between them will work fine. These resistors were 
installed between the RF drive coupling capacitor — 
usually a 0.01 pF 1000 volt unit — and the place on 
the filament lead (cathode in a 3-500Z) where the 
coupling capacitor was originally soldered. 

When 3.33 ohms are inserted into the cathode lead, 
the driving impedance of the cathode will be increased. 
This will affect the input SWR of the amplifier. This 
effect is greater on the higher frequency bands 
because the input capacity of the tubes becomes a 
large part of the output capacity of the tuned Pi net¬ 
work, and this capacity is connected through a 
3.33-ohm resistor. If you don't want to adjust the 


tuned inputs for the 21 and 28 MHz bands, you can 
use a plate parasitic suppressor, made from a 47-Ohm, 
2-watt resistor and four turns of Number 16 wire 
wound on the resistor, in place of the RF negative 
feedback resistor. The parasitic suppressor will not 
improve the linearity of the amplifier, like the RF nega¬ 
tive feedback resistor, but it will reduce the VHF gain 
of the circuit and improve stability. 

The 4-1000A is a stable, grounded-grid amplifier 
tube with plate voltages up to about 3500 volts. Above 
4000 volts, the gain of the tube increases, and para¬ 
sitic oscillation is possible. The quality of the ampli¬ 
fier tube and the frequencies of the VHF resonances 
are determining factors in sustaining a parasitic oscil¬ 
lation. A 4-1000A amplifier that proved to be unsta¬ 
ble above 4000 plate volts was stabalized in a manner 
similar to the method used on the stubborn 3-500Z 
amplifiers. The copper, grid-grounding straps were 
removed. Each of the three grid pins was connected 
to ground through a 75-ohm resistor in parallel with 
a 56 pF capacitor. The screen and control grid pins 
were left connected to the copper plate that was previ¬ 
ously used to bond the grids pins together. A 
3.33-ohm, 6-watt resistor made from three 10-ohm, 

2- watt, metal film resistors in parallel, was connected 
in series with the 0.01 {tF capacitor that couples the 
drive from the tuned input circuit to the cathode (fila¬ 
ment). After modification, the amplifier showed no 
sign of instability with a plate voltage in excess of 9000 
volts. At this plate voltage the amplifier exhibited 15.5 
dB gain. This was done to test the stability of the 
amplifier. Everyday use at this plate voltage is proba¬ 
bly not going to result in normal tube life. Plate vol¬ 
tages this high can also produce soft X-rays, which 
may cause injury to the operator as well. 

grid-driven amplifiers 

Another use for RF negative-feedback cathode 
resistors is in grid-driven amplifiers, so often plagued 
with high-intermodulation-distortion products, or 
splatter. For example, a friend who owned an 
NCL-2000 was concerned about the interference he 
was causing. The root of the problem was with the 
8122 tubes themselves, since the best you can expect 
is about -30 dB of distortion products. This is roughly 
10 times worse than what you can expect from the 

3- 500Z. The 4CX250 series tubes have approximately 
the same distortion specs as the 8122. To make mat¬ 
ters even worse, the NCL-2000 design allowed grid 
current to flow freely during modulation. This causes 
the tube's plate current curve to take a nasty jag at 
low values of plate voltage. My friend was able to 
make the amplifier acceptably clean by installing three 
2-watt, 51-ohm, metal-oxide-film resistors per tube, 
with one resistor in series with each of the three cath¬ 
ode connections per socket. He also changed the tap 
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on the 50-ohm grid-swamping resistor to avoid driv¬ 
ing the control grid into conduction. This depends on 
how much driver power you have. The result was 
appreciated by all concerned. 

There are other external-anode triodes besides the 
8873, 8874, and 8875s that are capable of taking off 
at VHF or even UHF frequencies. I have recently talked 
to two people who experienced instability problems 
with the 8877. For some reason, the problem seems 
to occur only when these tubes are used in HF ampli¬ 
fier circuits. Perhaps this is because of the extra lead- 
lengths required in a HF amplifier design and by the 
fact that these tubes have excellent gain up into the 
UHF region. One of the 8877 amplifiers was a 
DTR-2000. The owner had discovered one of these no- 
longer-made amplifiers in an unopened box in a 
dealer's warehouse. He bought it for not much more 
than the price of a new tube. He was delighted with 
his "find" until the "big bang" occurred during his first 
day's use. 

With a 3-500Z parasitic, the grid may weld to the 
cathode. I've occasionally seen grid wires blown loose 
and rattling around inside the bottom of the glass 
envelope. Such a tube may continue to work. The 
8877 in the DTR-2000 also had a wire from the grid 
blown loose, but from only one end. The free end of 
the wire had shorted to the plate of the tube. 

Another problem with the DTR-2000 is that 5.9 volts 
is applied to the filament, which, according to EIMAC, 
should never have more than 5.25 volts. This situa¬ 
tion will appreciably shorten the life of the 8877's 
oxide-coated cathode. Some owners have corrected 
the problem by installing a 0.1 ohm, 10 watt resistor 
in series with the filament. 

The important thing to keep in mind is that the aver¬ 
age amplifier tube, with average gain at VHF, proba¬ 
bly will not oscillate in a typical HF amplifier design. 
The problem shows up when you happen to get a 
unusually good tube — with lots of VHF amplifying 
ability — in a HF amplifier circuit. 

the why of it 

If you wanted to build an oscillator, you would need 
at least one tuned cirucit, an amplifier, and a feedback 
path. If you had two tuned circuits, one for the input 
and one for the output, your chances of building a suc¬ 
cessful oscillator would be even better. Keeping these 
facts in mind, I started sniffing around the input and 
output circuitry of my amplifier with a dip-meter. The 
bandswitch was set to 40 meters — the same band 
in which the big bang was heard. The drive coupling 
capacitor at the cathode of the 3-500Zs, which con¬ 
nects to a short length of 50-ohm coax, showed a 
good dip at 110 MHz. The lead from the plate of the 
tubes to the plate tuning capacitor showed a good dip 
at 105 MHz despite the presence of the parasitic sup¬ 


pressor. The plate circuit dip could be moved to 110 
MHz by slightly adjusting the plate tuning capacitor. 
The grid showed a dip near 90 MHz. We have two 
tuned circuits. We have a feedback path through the 
"grounded" grid. The 3-500Zs are rated at 110 MHz. 
It should be capable of sustaining oscillation. It does. 

These resonances are nobody's fault. They are 
caused by the laws of physics and they cannot be 
eliminated by any practical amplifier design. The way 
to control the problem is to use non-inductive resis¬ 
tors in the input and output circuits to destroy the Q 
of the VHF resonances. Most people are accustomed 
to using a resistor in the plate lead to control para- 
sitics, but the idea of using such a device in the cath¬ 
ode lead is sadly missing in most HF amplifier designs. 
This is sad because the cathode lead is an ideal place 
to accomplish the job, since a resistance in the cath¬ 
ode lead will cause desireable negative feedback — 
which the plate circuit cannot do. If I had to pick just 
one place to put a parasitic suppressor, the cathode 
would be a good choice. 

If you're thinking that your amplifier is immune to 
the problem, uou may be right — for the particular 
set of tubes that are in service .... The next time 
you're doing your annual spring cleaning inside the 
amplifier, check the plate lead for resonances with a 
dip-meter; you're going to get a nasty surprise. The 
drive coupling capacitor will also show a resonance 
whose frequency is mainly dependent on the length 
of coax that connects to the input bandswitch. The 
schematic does not show any VHF tuned circuits, but 
they're always there. Remember this when you plug 
in that hot new set of tubes. Two-watt resistors are 
cheaper than new tubes. 

If you own an amplifier that sometimes snaps or 
spits, this isn't something to ignore unless you enjoy 
fixing broken linear amplifiers. The amplifier is trying 
to tell you something — if you're paying attention, you 
can save yourself some expensive grief. 

neutralizing grounded-grid amplifiers 

Why can't a grounded-grid amplifier be neutralized, 
like a Class AB, grid-driven amplifier? In ElMAC's book 
Care and Feeding of Power Grid Tubes, it's stated that 
grounded-grid amplifiers don't normally need to be 
neutralized. This is not a very comforting statement, 
considering that there appears to be no way to neu¬ 
tralize a single-ended, grounded-grid amplifier, even 
if you want to. Gonset tried to neutralize a four-tube 
811A amplifier with notoriously poor results. If you 
own one of these, the Collins circuit will cure the 
problem. 

references 

1. Richard Measures, AG6K, "3-500Z Tube Failure," ham radio, October, 
1982, page 78. 
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universal oscillator circuit 


Test crystals 
over a 200:1 
frequency range 

For more years than I care to remember. I've been 
collecting crystal oscillator circuits with the hope that 
one day I'd stumble across the ultimate oscillator cir¬ 
cuit. The ultimate circuit would allow me to test the 
oscillating frequency of all types of crystals from 100 
kHz to 20 MHz. No tuning or parts changes would be 
needed; Yd just swap the crystal and watch the activity 
on some kind of meter. I'd also be able to measure 
the frequency as accurately as possible. 

Over the years I've yet to see a circuit with this capa¬ 
bility that could be duplicated without too much trou¬ 
ble and, most of all, some kind of explanation of why 
things were done as they were including all relevant 
technical details, complete with accurate parts infor¬ 
mation so you'd know what can and what cannot be 
substituted. Being in radio repair myself, I felt it would 
be very nice to have something to count on; not find¬ 
ing anything really suitable, I finally had to come up 
with some ideas myself. The circuit shown in fig. 1, 
which I call the OmniTek oscillator, shows the results. 
It may not be the ultimate oscillator circuit, but so far 
I've not seen one more versatile or better suited for 
my needs. 

circuit description 

Figure 1 shows the oscillator, Q1, and its associated 
parts: Q2 (the buffer) and Q3 (the emitter follower with 
dual output, one for the indicating meter and the other 
for a counter or other uses). I've seen variations of it 
before, but not with the 200:1 range this one has. The 
secret seems to be in the 10 mH choke (scramble- 
wound miniature coil on a ferrite core) on the drain 
of Q1. Having tried all kinds of combinations, includ- 


I ing other types and makes of LI, I found that only the 
specified choke worked well and consistently every 
time. 

Various versions of this oscillator — including a 
handheld test unit with meter and also one that 
replaced a master multiple crystal oscillator that used 
a tube (in that well known 6BH6 circuit) — were built. 

The Activator button is for low activity or 3rd over¬ 
tone crystals that may need an additional jolt to start. 
Most of the time, however, it isn't necessary and could 
certainly be omitted. If you don't want to, or cannot, 
calibrate the oscillator for a 32 pF load by plugging in 
a known crystal calibrated for 32 pF, omit capacitors 
Cl and C4. Just be sure that the values of C2 and C3 
are correct because their ratio, 51 to 56 pF, is very 
important for the correct operation of the oscillator. 
They're also the correct values for a very close approx¬ 
imation of a 32 pF load. Use 5 percent silver micas or 
NPO ceramics here. As a matter of fact, all capaci¬ 
tors in the vicinity of Q1 — that is, C2, C3, C4, C5, 
C7 and Cl3 — should be either silver micas or NPO 
ceramics. (I prefer the ceramics because they're so 
much smaller.) The trimmer, Cl, if used, is often an 
N450 or N750, though the temperature coefficient 
really doesn't matter much. All other capacitors may 
be standard, and will not affect the operation of the 
oscillator at all. All resistors should be at least 1/4 watt, 
except the pot, which should be 1 12 watt. The meter 
can be just about anything you can find, but full scale 
deflection sensitivity should not be much over 200 ^A; 
if it is, you won't get a good (i.e., more than half-scale) 
indication on the meter on the higher frequencies. The 
diode across the meter is used to limit the maximum 
voltage on the meter (to about 300 mV) because on 
crystals below 10 MHz the output may be high enough 
to damage the more sensitive meter movements. The 

By Robert H. Fransen, VE6RF, 227 Cottonwood 
Avenue, Sherwood Park, Alberta, Canada T8A 
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CRYSTAL 
UNDER TEST 



fjg. 1. 100 kHz to 20 MHz crystal oscillator (32 pF load). 


counter output is tied to the wiper of the pot but could 
also be connected directly to the emitter of Q3, if 
desired. 

To check the battery (with the terminals mounted 
downward in the case of the portable version), I drilled 
a small hole through the bottom below the + termi¬ 
nal. By sticking a probe through the hole (don't short 
the probe to the case) you can test the battery volt¬ 
age without taking the box apart. 

application 

Although the unit is intended for checking crystals, 
it can also be used as a rough-and-ready signal gener¬ 
ator or spotting calibrator. If you use it for spotting 
and you want plenty of harmonics, connect two 
diodes (1N4148) in parallel back-to-back across R2 (see 
insert in fig. 1). The only effect on the oscillator 
characteristics will be an increase in the harmonic 
output. 

If you have a circuit board with soldered-on crys¬ 
tals, checking the crystals can be very difficult because 
taking them off the board very often destroys them. 
A much easier way is to cut the traces to the crystal 
and put two No. 18 sewing machine needles (mount¬ 
ing shaft ground off) in the oscillator socket holes. 
Press them against the traces of the board; the oscil¬ 
lator will indicate the crystal quality. 

If you don't intend to use the circuit for this pur¬ 
pose, C13 can be omitted. It's there only to keep DC 
off the crystal socket. Omitting Cl3 allows you to test 
the battery voltage on the socket connected to the 


drain of Q1 so no holes have to be drilled. Never try 
to insert a crystal without holding the box in your 
hand; if you do, static will damage Q1. A good indi¬ 
cation of damage to Q1 (gate leakage) is if the unit 
oscillates only on the higher frequencies. Although the 
PWR button can also be a switch, whenever you 


Crystal oscillator parts list. 


Cl 

2.5-11 pF 

C2 

51 pF 

C3 

56 pF 

C4 

3 pF 

C5 

560 pF 

C6 

100 pF 

C7 

270 pF 

C8 

100 pF 

C9, cio,cn 

0.01 nF 

C12 

0.47 t iF 

C13 

1500 pF 

R1 

2.2M ohms 

R2 

2.2K ohms 

R3 

1M ohms 

R4 

4.7K ohms 

R5 

500 ohms 

R6 

150 ohms 

Q1 

MPF 102 

Q2 

MPF 102 

03 

2N2222 


All diodes: IN270 

LI is Hammond Number 1530 C 102 

10 nH resistance is 1000 ohms 38 mA, maximum). 

Meter is 140 nA at 140 microvolts F.S. 

Minimum current at 100 kHz is about 6 mA. Maximum current at 20 MHz is be¬ 
tween 14 and 22 mA, depending on the gain of QT. Frequency shift over a 
supply voltage range from 5 to 10 VDC is less than 0.5 PPM. Battery is 9 VDC 
type , Number 1604. Some waveform distortion takes place below about 3 MHz. 
The ACTivate button is used to test and start 3rd overtone crystals that may 
need more feedback to start. The 5th, 7th, and 9th overtone crystals will prob¬ 
ably not oscillate in this untuned circuit. Basic circuit (with Cl and C4 left out) 
is for a 32 pF toad. Meter can be up to 200 ^4 full scate, though 50 to 100 nA 
are preferred. Minimum and maximum currents are tor the whole circuit. 

R2 with 1N4148 diodes for increased harmonic generation. 
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SPECIAL 

ICOM 
IC-745 
$769,00 
w/hand mike 


Authorized Dealers For 


KENWOOD a 


ICOM 


A Iso displaying the popular accessories needed to complete a HAM S TAUON . . 

ARRL PUBLICATIONS • AEA PRODUCTS • AMPHENOL 


PACKET RADIO 
GOES PORTABLE 


THE FIRST CONTROLLER DESIGNED 
FOR PORTABLE AND SOLAR. 
POWERED STATIONS 


GLB 


* LOW 25 in A Gurrflnl drain ia j ni/'H I 

- Mintaiuie sue-Liflfttweight (VIOOel r I\J-L 

* Alt rnpiaC shielded enclosure Wired . 1 Tested 

* On board Lllhium Biiliery RAM backup . t * 5-10 

. onboard walcnrlofl lor rei.ar.iniy c “" 

- SUr.UJtd DG'2S Conneclors Amalour nel -120905 

- Oulpul signal indicates ■Connected Slalus 

* Dues riot require squelched audio 

* 8 K HAM 32K ROM 

* Rernule Command Made lor Unattended uperauon 
■ Hardwire command luchoul lor secunly 

* Commands Compalibie with our Model PKt **" 

* Retains nil other lectures of I he Model PKi 

* Fair.) 170 lines, tor special applications 

- AX-25 £ VADC Prnlocot^ 

Power requirement: 9 \o 1 F ' Volts DC h 25 mA lypical 
Dimensions, 4 6 X 5 d X t 0 inches Talat Weight: 12 cj/s 

Mnr.<, Oil’ Siijii $£i[l NyrHfcfi jUtf S j.Jr NumtHl *Nrn □rdfifiy 

toot act Ol H for .lriitilirinjil into and jvJ\ tibtf pft^orr., 

IVi* olUff ,i eempJ#r# l<n^ at trtnsmttHwt jnff f#c#ryirj. H"(»i ptt&tltCUft pr ttmpt 
CWlD*i< A »^!lfr«r'Pri tot Jtronmt j comtn*ret*l uir 
RiqiMir out ^RiFf citAiQQ Mc a Vfk* ttrlccmr 


^ 119 


GLB ELECTRONICS. INC. 

151 Commerce Pkwy., Bullalo, NY 14224 716-675-6740 9 to 4 


check the battery make sure there's no crystal installed 
SO the circuit uses maximum current. 

Construction and wiring are not critical. Just try to 
keep the leads near Q1 as short as possible and install 
Q1 in a manner that will allow it to be replaced easily, 
because it's easily destroyed. 

If you want to keep things simple and not use Cl 
or C4 or the ACT button, install C2 (51 pF) and C3 
(56pFI and check your frequency. If it's too high, a 
gimmick wire capacitor across C2 will bring the fre¬ 
quency down. If the frequency is too low, replace C2 
with a 47 pF capacitor and try the gimmick capacitor 
again on C2 that is, if you have a good calibrated 
crystal. If you don't, install the caps and forget about 
calibration. Also keep in mind that 3rd overtone crys¬ 
tals don't oscillate at precisely 1 /3 of their frequency 
because they're series-calibrated. It's understood, of 
course, that the indication on the meter is strictly rela¬ 
tive. But after a bit of use, and a knob on the pot with 
a calibrated skirt, you'll get the hang of it pretty quickly 
and know what to expect. 

Other variations of this circuit are possible. Since 
supply voltage and load variation don't, for all practi¬ 
cal purposes, affect the frequency (keep your hands 
away from the crystal), further experimenting may be 
in order, perhaps with other 10 mH chokes. 
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SPECIAL 

N EW! 
Kenwood 
TM-2570A 
$478.0(1 

In Stock 


• ALPHA DELTA • ASTRON * AUSTIN ANTENNAS • AVANTI 
• BELDEN • BENCHER * B & W • DAIWA • HAM-KEY 

• HUSTLER * KLM • LARSEN • MIR ACE • ROHN 

• TELEX/HY-GAIN • VIBROPLEX • WELZ • ETC. 

OPEN SIX DAYS A WEEK - «o 


Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
17* miles from Rte. 495 {Exit 31) toward Groton, Mass, 
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ST-8000 

HF-MODEM 



The ST-8000 HF MODEM is a high-performance, fully adjustable modulator/demodulator for use in 
high-frequency radio data systems. The HF Modem features fully adjustable frequencies and baud 
rates, memories, diversity, regeneration, print squelch, CRT tuning indicator, and multiple AM or FM 
detectors. The bandwidths of the input filter, Mark filter, Space filters, and post-detection filters are 
tracked with the selected data rate (10 to 1200 baud) to assure optimum signal recovery for all signals. 
Front panel parameters may be controlled from an external ASCII terminal of computer, A full comple¬ 
ment of I/O interface options allows use of the ST-8000 with virtually any terminal and radio system. In¬ 
stall the HAL DS3100ASR CRT terminal and ST-8000 HF Modem in your communications system and 
enjoy the benefits of a data system designed for radio operators. 


•Tuneable from 500 to 4000 in t Hz steps 
•Set 10 lo 1200 Baud in 1 baud increments 
•Four input band pass biters 
*32 matched Mark and Space filter bandwidths 

• Mark ana Space 7 pole linear phase IP tillers 
■Fitter BW and selection computed and set 

by microprocessor bant panel Controls 
•RTTY shifts bom 40 to 3500 Hz 
•Eight programmable non volatile memories 
•Spbt or transceive RX/TX tone selection 
*FM ot AGC-conirobed AM signal processing 

• 65 to + 20 dBm dynamic range (AM or FM) 
•Exclusive HAL Digital Multi Path Correction 

|DMPC rw ) 

• M'S. Mark Only |MOl or Space Only (SO) detector 
mooes using Adpative Threshold Detector cATD M ) 

•Adjustable Prmi Squelch and non diversily Amplitude 
Squelch 

•Exclusive HAL Infinite Resolution Diversity Control 
|IRDC™i 

•Digital signal regeneration 


• ASClI/Baudot code and speed conversion 
•Quick Brown Fo* and RYRY test message 

generator 

•Programmable Selective-call (SEL CAL) 
prinler control 

•Transmitter PTT KOS control 
•Antispace 

•RS232C, MIL 1B8C or TTL Terminal UO 
•LF1200 Option lor polar or neutral loop 
•B. 600, or 10K ohm input impedance 
*8 or 600 ohm oulpui with, adjustable level 
•AFSK or FSK transmitter oulpuls 

• Remole terminal or computer control 
ol all demudulalor parameters 

• Exclusive HA| Spectra Tune 1 M and X Y 
MarK.'Space CRT lurnng indicators with automatic 
trace on/ofl control 

• 100 130/200 250 VAC 44-440 H/ power 
#3.5 high rack mounlmq cabinet (14 deep] 

• Shielded and hi lured lor radio system use 


TM infinite Resolution Diversity ControHIRDCl Spe< fra Tune Digital Mulh paih Correction (DMPCi and Adaptive 
Threshold De lee lor i AID) are bade marks ol HAL Comm umca lions patenls pending 

Write or calf for complete ST-8000 specifications. We think you will agree that it opens new frontiers in 
radio data communications. Contact the Government & Commercial Products Division for price and 
delivery information. 



HAL Communications torp. 

Government ( ummeraul Products Division 

1201 YV. Kenyon Road 

KO. Box IbS 

Urbcina, IL h 1801-UT65 

(in pm24^-0784 



More Details? CHECK-OFF Page 126 
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TECHN/QUES r > 


surface-wave OTH 
radar — more QRM? 

The Wireless Institute of Australia 

is reportedly developing an experimen¬ 
tal over-the-horizon (OTH) radar that 
operates only over the sea. The radar 
transmits a vertically-polarized radio 
wave close to the sea surface, induc¬ 
ing electrical currents in the water. 
This causes the radio wave to adhere 
to the sea surface and therefore travel 
around the curvature of the earth. 
There is a possibility that the reflected 
energy will couple with the sea surface 
for the return journey. 1 

When I read this, it rang a bell; 
somewhere I'd heard that experiments 
have been run in the Caribbean in 
which long-distance VHF communica¬ 
tion was established between ships by 
placing vertical Yagi antennas very 
close to the waterline. When the 
antennas were raised more than a few 
feet above the sea, the signals dropped 
in strength. The guess was that the 
layer of ocean moisture directly above 
the surface of the water provided the 
conduit for the radio wave. 

That's all I know about the Aus¬ 
tralian report and the Caribbean experi¬ 
ment. If any reader knows more about 
the ocean-wave experiments, I'd cer¬ 
tainly like to hear about it. How about 
a test between California and Hawaii? 

the "underwater antenna" 

Jokes and tali stories about under¬ 
ground transmitting antennas and 
antennas immersed in water have 
appeared in Amateur literature for 
decades. I've also heard that an 
antenna immersed in water will not 
only work, but because of the dielec¬ 
tric constant of the liquid, be markedly 
smaller in size, for a given radio wave¬ 


length, than antennas not immersed in 
water. Sounds like a great idea — a 
160-meter antenna in the back yard 
swimming pool! 

In 1978 a British patent (GB2,001,- 
804) was filed by the Plessey Company 
for an "underwater antenna" (fig. 1). 
The idea proposed in this patent is a 
variation of the principle of dielectric 
loading. According to an article in 
Radio Communication, the patent 
application reads, in part, as follows: 

ft has been proposed to submerge 
an antenna consisting, for example, of 
a metallic rod in water, but this has 
been found to suffer from the practi¬ 
cal disadvantage that through contam¬ 
ination and absorption of carbon diox¬ 
ide into the water, degradation results 
and the antenna efficiency rapidly 
deteriorates. 

It is therefore proposed to use an 
antenna structure surrounded by water 
or similar acceptable liquid by includ¬ 
ing a sealed container shaped so that 
the element is completely surrounded 
by the liquid . This can take the form 
of a sealed glass or plastic container 
filled with water (some anti-freeze can 
be added for low temperature condi¬ 
tions). The process of filling and seal¬ 
ing the container is preferably carried 
out under chemically-clean condi¬ 
tions. 2 

The patent claimed that an antenna 
rod length of 15 cm (about 6 inches) 
used at 100 MHz gave an increase in 
signal strength of over 200 percent 
compared with a rod of the same 
length in free air. 

Discussing this antenna, Pat 
Hawker, G3VA, says, "The idea of 
surrounding an element with water 
reminds me of a problem known to 
exist with some wideband television 
receiving arrays: a significant fall-off in 


performance on the higher frequency 
channels when it rains and water col¬ 
lects on the elements. Clearly what is 
happening is that the resonant fre¬ 
quency of the array is being lowered 
by the rain — further proof of the 
effects of dielectric loading. . . . But 
one foresees an unhappy operator 
reporting: 'Sorry OM, signals are fad¬ 
ing, my antenna has sprung a leak.'" 

great circle maps 

Not easy to find, these days. I 
wanted a large Great Circle Map cen¬ 
tered on San Francisco. But where to 
get it? I did a little footwork and found 
out that these maps can be obtained 
from the Office of Distribution Services 
of the Defense Mapping Agency 
(Hydrographic Center). The mailing 
address is: DMA-ODS, attention 
DCCP, Washington, DC 20315. Great 
Circle maps cost $5.50 each and may 
be ordered by stock number from the 
catalog. To order the catalog, send 
$2.25 to the address above and request 
catalog No. CAT-P2V10 which, 
according to the obliging individual 
who answered my call, is a "goldmine 
of information." 

more on the 160-meter 
end-fed antenna 

In my last column l mentioned my 
long, 160-meter end-fed antenna, 
series tuned with a capacitor and 
matched to 50 ohms with a shunt coil. 
I've had it on the air for some weeks 
now and find it to be the best antenna 
that I've been able to put up on this 
particular piece of property, consider¬ 
ing the zoning restrictions. Best DX to 
date has been Japan and Siberia, zone 
19. 

For those who have less space, the 
quarter-wave Marconi is still a good 
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antenna. It can be easily matched to 
a 50-ohm feed system by the tech¬ 
nique shown in fig. 2. The antenna is 
cut to your favorite operating fre¬ 
quency in the band by the formula: 
length — 234/f (MHz). For 1825 kHz, 
the antenna is about 128 feet, 3 inches 
(39.09 meters) long. If the antenna is 
entirely vertical (an unlikely assump¬ 
tion), the feedpoint resistance (R) at 


resonance will be about 36 ohms. As 
more and more of the antenna lies in 
the horizontal plane, the feedpoint 
resistance decreases. In my tests, with 
most of the antenna wire running 
horizontally about 40 feet above 
ground, the feedpoint resistance ran 
close to 15 ohms. 

You see that a simple L-network (A) 
can be used, made up of a series- con- 


ohms. This calls for a shunt capacitor 
value of approximately 3500 to 1500 
pF. The total capacitance can be made 
up of several "postage stamp" silver 
mica capacitors placed in parallel with 
a large variable capacitor. In my case, 
I have a 900 pF variable capacitor 
picked up at a flea market and a rotary 
switch that adds fixed capacitance at 
500 pF per switch position. 


CONTAINER SEALED 
AFTER FILLING 


(5) GLASS 
OR PLASTIC 
CYLINDRICAL 
CONTAINER 


(5) LIQUID 
DIELECTRIC 
(WATER) 


nected coil and a shunt capacitor. The 
coil is quite small, but the capacitor 
value is rather large. The coil can be 
a small B 8- W "Miniductor" about 2 
inches (5.08 cm) in diameter, with a 
tapping clip for adjustment. Only 2.5 
/tiH is required to do the job under all 
circumstances (see chart). Note that 
maximum inductance is required when 
the feedpoint resistance is one-half the 
value of the input resistance of the 
network. 

The tapped coil presents no prob¬ 
lem, but obtaining the shunt capacitor 
can be vexing. Most end-fed 160- 
meter Marconi antennas fall into a 
feedpoint resistance range of 10 to 25 


This combination allows excellent 
antenna matching to be obtained all 
across the 160-meter band. I use an 
SWR meter to determine antenna 
match (the meter being placed be¬ 
tween the network and the short coax 
line to the transmitter). A practice run, 
tuning up every 25 kHz across the 
band, provides logging points for the 
coil and capacitor settings so that no 
time is lost when I want to QSY from 
1810 kHz to work a UA0 calling CQ on 
1915 kHz. 

The chart also shows why it's some¬ 
times difficult to get a good match to 
a low frequency mobile antenna. The 
matching coil becomes quite small for 


(7) ANTENNA 
ELEMENT 


F^iaiOhHt 


antenna 


L (pH) 


— 


ANTENNA 


LEAD OR FEEDER 


fig. 1. Short "water-jacketed” dielectric- 
loaded antenna as disclosed in UK 
Patent Application GB 2,001 804 by the 
Plessey Company. 
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fig. 2. L-network components for 160 meters and chart to determine component values 
for network A. 
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■ANTENNA 
R > 50 OHMS 


fig. 3. Antenna has reactive feedpoint impedance if not resonant at required frequen 
cy. (A) Capacitive reactance if shorter and ( B ) inductive reactance if longer. 
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fig. 4. Yagi driven elements shorter {A) and longer (B) than resonance can be matched 
to coax line with appropriate type shunt reactance. 


low values of feedpoint resistance and 
the shunt capacitor becomes quite 
large! 

match for the HF mobile 
antenna 

The 80- or 160-meter mobile an¬ 
tenna presents a matching and loading 
problem. It's generally agreed that 
center loading provides the greatest 
operating efficiency for such an an¬ 
tenna, and many Amateurs have had 
success with an 8-foot (2.43 meter) 
antenna loaded in this fashion. Unfor¬ 
tunately, the feedpoint impedance of 
such a loaded antenna on the 80 and 
160-meter bands, runs in the region of 
20 ohms, of which only about 0.5 
ohms is radiation resistance, the bal¬ 
ance being made up of loading coil 
losses. 

The B-network shown in fig. 2 is 
often used for mobile whip antennas. 
All that's required is a small shunt 
inductance in the range of 1.5 to 2.5 
fx H for 160-meter operation. The series 
capacitance can be the actual antenna 
adjusted to provide a capacitive reac¬ 
tance at the base, that is, one that's 
slightly shorter than its resonant 
length. 

Adjusting the antenna is quite sim¬ 
ple. With the base matching inductor 
removed, a two-turn coil is connected 
between the base of the antenna and 
the grounding point on the vehicle 
directly below the antenna. A dip oscil¬ 
lator is used to set the antenna on fre¬ 
quency. Loading coil turns are ad¬ 
justed to provide indication of antenna 
resonance. The base coil is now in¬ 
serted in place of the dip oscillator loop 
and an SWR meter is placed in the 
coax line to the transceiver. Reduced 
power is applied to the antenna at the 
resonant frequency and the antenna is 
readjusted to resonance by pruning the 
loading coil. Lastly, the base inductor 
is adjusted for lowest SWR at the 
antenna resonant frequency. 

The adjustments are slightly inter¬ 
active and the presence of the experi¬ 
menter in the immediate field of the 
antenna will tend to detune it a bit. The 
process sounds tricky, but it really isn't 
... it just takes a bit of patience and 
common sense. 


the simplified L-network 

The two matching networks shown 
in fig. 2 can be redrawn as shown in 
fig- 3 in which the series component 
is represented by an off-resonant 
antenna. Figure 3A illustrates the case 
in which the antenna is shorter than 
the resonant length. Figure 3B shows 
the case in which the antenna is longer 
than resonant length. The circuit 
shown in fig. 3A is used in some Yagi 
beam antennas, where the inductor 
takes the form of a coil, or hairpin, 
placed across the feedpoint in shunt 
with the driven element. In this case, 
the driven element is shortened slightly 
to provide a capacitive reactance at the 
feedpoint. 

By using the reactance of the 
antenna element as one arm of the L- 
network, either by lengthening or 
shortening the element past the reso¬ 
nant point, an effective and inexpen¬ 
sive matching system that requires 
only one additional shunt element — 
either a capacitor or an inductor — can 
be made. 


Use of this matching scheme with 
a balanced Yagi element is illustrated 
in fig. 4. In fig. 4A the driven element 
is made slightly shorter than resonance 
and an inductor is placed across the 
feedpoint. The inductor may take the 
form of a balancing device so that 
impedance transformation and trans¬ 
formation to a coaxial line is accom¬ 
plished with the same device. 3 Most 
high frequency commercial matching 
devices take this form because it's eas¬ 
ier to make a waterproof inductor that 
will withstand high power than a suita¬ 
ble capacitor. (Matching systems of 
this general type are discussed in detail 
in the new edition of the Beam 
Antenna Handbook *) 

the EME directory 

A reprint of the WA1JXN 144-MHz 
EME (Moonbounce) directory is now 
available. Listing EME operators world¬ 
wide, including their addresses and the 
equipment they use, this 16-page com- 

* Available from Ham Radio’s Bookstore: $9.95 plus 
$3.50 shipping and handling. 
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pendium is available at no cost (except 
postage). Send five first-class stamps 
(or 5 IRCs) — no envelope, please — 

I II supply a large one. Address your 
request to me at EIMAC r 301 Industrial 
Way, San Carlos, California 94070. 

references 

l B. Marlin, "The Woodpeckec Project.” Amateur 
%idio I Australia), August, 1985, patjp 13. 

2. Pai Hawker, G3VA, Technical Topics,” Radio Com 
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Antenna Hamibook. pages 164 17h 
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% 

short circuits 

reflector antennas 

Eqn. 1 in WUR's February column 
("Reflector Antennas, Part 1/' page 
54) should be corrected to read as 
follows: 

G = 10 log [0.55 * 4tAAJJ 
- 10 log (6,9A A7; 

calibrated S-meter 

The value of the Pin 12 resistor shown 
in fig* 3 of W7SX J s article, "A 
Calibrated S-Meter" (January, page 
23) is 2000 ohms. 

upside-down battery 

In fig. 8 of YB9ATA's February arti¬ 
cle, "Two-Tone Signal Generator," 
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many as lour disk drives 

FOUR highly popular programs are BUILT 
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Rei jei h V UC102 V H F 2 Q ia nr H il Ham 1i Silk it 1 I 5t) t JO 
Icom 1C 735 749 00 
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Nye MR5 A (lot the I jjlj boys') 529 00 

Snjti 414D 54 95 

KEYS 

Bencher & Vixopfe* Less 1 0 % 

Her i. hi ms rir>w ii ti pft will SUm n .v, A sfir»igs ill stainless 
stefH unO enini hand polish rug 

V itx Of Xc < Cari yenq Case 20 GO w/ptirCba$fl 

M F J Stij J€?r key! m» i 1 #4 FMi * 09 00 

NyeESK 001 Kuyet 58 00 

TUBES 

Collins & D/aka Rdf)L it emenl tubes stock 

GE6M0B 1195 

Ei mac 3 5002 109 95 

GE Industrial Tubes Call 

GE 12BY7A 6 00 

GF 6JS6C T1 95 

Coiron 57?B 89 00 

BOOKS 

We sine k S A MS FAR A RH1 RSt iB Ami -i: c i Mai 1 ir> 
Pubs Call 

Some til Hi" besl buy .am I he RSUH houks 


CAL RAD 65-28 7 SWR Rel;m v e P( m* • i Metnr 13 £ ) r ■ 

3-lSOMHl. KW + 


PACKET POWER 

Ar A pK 64 1 jf it:s m I V ASCII AM f (I ft ,]!■- j 1 % 00 

AE A PK BO TAPRII 199 00 

N F. W Kant roniCS Park * 4 It T99 00 

loom 2 / 1 A Great picket radio t 'all 

SERVICES 

AI nr inmcnl any lair a rnodH i ig 50 00 

Flftl lee CoVins rebuild Call 


QUANTITY DISCOUNTS Save 206.00 

Wanl a good discount/ Get three ol your if winds and oid 
or Madison s sfv-cinl i hji loi omf For example 
ICOM IC27A 12/ 0 LX) 

Call tor kmr Id prices nri olhei nqs 



ANTENNAS 

Isopote 44 95 

A4 269 00 

402CD 279 95 

424 B Q4 00 

215WS New IS El 2 M beam 79 95 

A OP i Complcie Osmip Antenna 14995 

[Jiitiernul HF 6 V BO 10 vei teat 1 ? 5 no 

HF2V 60&40 Wheel 1 T9 00 

HF4B 169 00 

Hufiltef 0/ 144 119% 

HarrH Rotator T2X. CD45-2 Can 

kl M HF World 1 'lass 5* r ies Antt 'i mas CTrill Don 

Atjjha DHta Twin Slofiei 49 fX) 

Coax Seal ?. OG/fdll 

RAW Ditiotus L ess LO^t 

Hy Gain TH/DXS 489 00 

Enploret 14 349 00 

Discover t (XfMTCNt 40M 1 69 00 

2 don kt?nt 4 fXVL 369 00 

3 Hemi.inl only 249 00 

V2S{2meter} 5900 

H G52SS 52 H erankup rower 1199 00 

Prepay Irfighl .vhen yuu <»tl if.-i Hy f’jjm \U:nw wiltn 
kiwer 

Kl MKT 34A 339 DO 

40M 2 299 00 

OTHER ANTENNAS 

i. ar sen K ulduc k 17 00 

A viinl i AP151 "JG Or i Glass A r iter ana 36 DO 

Amoco 2 M. 5/8 Mag Mount. Comp 2 r. nr.i 

A vans i APR 150 5G cm glass 39 00 

PhJIy Sir an Call 

SURPLUS 

Collins pans 7SSG25t WM2 -5A4rkW) i Spn pail 

No 

24 Pm SokJerta i dtp 1 joekels 25/eacri 

S tgnat Baltm te■ I" *;» r Ri 'fllartjr t n -nT 

Yacrsii 20TV20 7 25 00/each 

I50MFD/400V UC 195 

1 5 ArnfV400V hilt wav* IwKJgt? rfrclitun t 95 

2 5A/ 10 OOPIV f po i > cl i hr 29 eiicr ■ or 1 9 00 l % 

OfJirvtOKV t 95 

3N20T 96 

4 ttich (errtie rod 1 % 

365pF cap T 9S 

SieiyO AAA AA NicatIs w/labs 2 50 ea 

2.4 5 6 8 ptf i m k plur jtii 3 00 

Qraku Collins mike plug 2 00 

Ctose oul on riris i -vxijsskif*es All Ihe lime Call 

We may have whal v^j'reSu it ng ^ 

BELQEN 

9913 k>w k>f s -^kdcentci roii/t Mirnviietd 46c ir 
82 M RGB F oam 43c/ti 

6327 RG 8 3/r/tl 

82S7RG2I3 52c/t! 

flOFX) 14 Gii -.n .inrlerh ippei ant wire 1 sett 

6448 8 * ondurdof rtsflbr c-iWe 31 c/ft 

9405 Heavy duty 2 16 G.i fi T 8 fia 52c f tt 

925S RGBx lOcrti 

6403 Mk; Cable 3 condctr & i »eld 80c/ti 

1 tx> leal 6214 W (el Id > rrstailer 1 4 5 00 

8669 7h tr i« i r ti -< J r 1 1 [ jfiur r 1 r »t \ t i orfr 

Inlem itiorul W n'RGL'hl non mil grind able '0 ir 
lniernaleuial WueBOBb r?xtii l rejilaeemebt k >r Belden 
9913 36e/fl 


AMPHENOL 

8 Ci S SP PL 259 Srtverplate 1 2S 

LXi 176 rerkxver HGBX 30 

03 T J Dot jt >ii - Femala U H F 2 00 

82 61 N Male 3 00 

82 97 N Female Bulktn*ad 3 00 

82 63 inline Female N 4 00 

82 98 N elbow 9 00 

New 82 202 1 0 Ofi N Mai e lit * 9913 5 00 

TOWER ACCESSORIES 

) ! 4 H E H S Guy catilr HotmIJS 100011 25000 

3/te p E HS cable 21DOO 

I 4" GuyCatili 6100 * '/ * ’ dranrl import T .r.'lt 
1 T 6 “ Guy Cable 1700 *7- strand import t 2 r IT 
3r8 r 6 E&J TumbuCkk) 7 % 

3H6 * 1 Wire Rope Clips 40 

tf4" wiredips 50 

1/4 Thimbte$ 45 

Porcelain 50011 tjuy Insut, iiln* (3/Hi) 1 ':I9 

Pprculair 502 Guv unsiiator^ (I D 3 39 

COMPUTER STUFF 

KaiitroncsUUJ-XT 319 00 

fits any computer [even yiMirs 1 ) 

Solt wore avasla We 19 00 


Miirr -1 Jmvei aly (Gt-vd l ,V prrxjram I. ,r i .. 64) h) 00 

USED EQUIPMENT 

Air equipment used dean, with 90 day warranty and 30 
da yinal S»montt>■> full Ira r U- ,n jaififd new equipment Sak? 
price i Huri' icd il nor sansiied 

POLICIES 

Mihifrlunri<wder Sit 1 rPO Masirni\-i t■ \ V13A -t r 0 O All 
prices FOB Houslon, c*cepl as ixHed Puces subject lo 
Ch 8 hge wrttipui nonce Items subbed ld(>rHir sale Gall any 
lime lo cficck IIio statusol ;oi jr order Texur, residents add 
sales tax Ail ifoms lull i-i kny .varrunty Hus Marksor 

W.TJr.inly 

KSSO fs January s Wmnr i 


CLOSE OUT CORNER 

AFA Kl :> 

Bulletnui Mart m $;'6 

Hr ill ins 15ID ? KWM ? A - -i u - omjnl V.ru 

kahlmriK S M«cr iHTTV JSt' 

Ken*i.v-a BS 5 SIS 

Micmlnr) ACT i S?99 

1 k Pro com 3fi0 Sh9 F'iopckVi 30(3 S39 

DON S CORNER 

it) •• i 1 +t C W 1 1 jf i fr * iTf! a |,k>-. a an my i v -v OR ION fc<t. i ; .'il A 
difnke a ih r/irr+om it.nrr mndel CDG80 II also cuvun, 75 

n.ck-r ... Mn.r IF spricedal 1433 rind > Ul *6 

shipnrrNe Ttn- .intennu s-., 48 "i-et i■ uj ,iml weigh- 2h 'i ■ 
The mdjff ndvantaijri ui ih . iiiiieemi iru- end? ai* 4 oil tn? 
r)fij‘jiut and ,-t>u gi:H iw -tse 'eoeW^r 

FEBRUARY WINNERS 
N8FEH N4K0F 
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Electronics Supply 


3621 FANNIN 

HOUS TON TF X AS 7 70Q4 

1*713-520-7300 OR 1 713‘52005&0 
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computer control 


of ICOM R-71, 271, 

Extend performance 
and versatility 
by combining 
analog and digital 

techniques 


Does the idea of using a computer to control your 
radios conjure up images of driving elaborate remote 
bases with touchtone commands from a handheld? It 
needn't. There are less exotic uses of computer con¬ 
trol that can really make things easier around the 
shack. 

What else can you do with computer control? Sup¬ 
pose you want to monitor a net, a beacon, or a bulle¬ 
tin, but can't be near the radio. No problem — get 
a computer. It can turn on the radio at a prescribed 
time (say 18 minutes past the hour), tune it (perhaps 
to WWV), turn on a tape recorder (to record a 
minute's worth of propagation bulletin), and then turn 
everything off. You can listen to the tape at your con¬ 
venience. 

Working satellites such as OSCAR-10 is another 
area in which a computer can generally simplify oper¬ 
ation. If you've ever listened to an Amateur satellite, 
you've found the passband filled with "aaahhh" or 
machine-gun strings of dits. Why? 

To use a satellite, you must transmit on one band 
and receive on another; few Amateurs are adept at 
operating two radios simultaneously. To complicate 
matters, the radios are on opposite sidebands ... to 
tune, you turn one knob clockwise and the other 
counter-clockwise — a trick easily learned by 5-year- 
olds, but not by adults. Doppler shift also has to be 
accounted for. As a result, Amateurs spend half their 
time trying to find their signal in the satellite's pass- 
band. The solution? Get a computer. Tune the receiver 
and let the computer read its frequency and tune the 
transmitter. A piece of cake! 

Interested in these and other applications of 
computer-controlled radios? Computer control of 


471, and 751 radios 


I lCOM's latest series of radios can be an interesting pro¬ 
ject, and requires only some simple hardware. Read 
on. 

computer-controllable radios 

ICOM has been manufacturing computer-control¬ 
lable radios for many years, beginning with the 701/ 
211 /245 series and continuing with the R-70/720/251 / 
255/260/451 series. Control of the earlier radios was 
generally limited to changing frequency and mode. 
ICOM's latest series of radios, the R-71, 751, 271, and 
471, allow additional radio functions to be controlled 
by the computer, including the 32 memories. The 
newly announced 1271 will almost certainly be control¬ 
lable in the same way. Like earlier ICOM radios, the 
interface uses a parallel handshake, with all radios 
daisy-chained on a common bus. Unlike earlier radios, 
the computer interface isn't included with the radio, 
but must be purchased separately. The interface is the 
EX-309 Microprocessor Interface Connector, which 
sells for $37 and consists of a small board, approxi¬ 
mately 2 inches by 2 1 /4 inches (5.08 by 5.72 cm), con¬ 
taining two octal latch ICs, a voltage regulator, and 
a 24-pin female IEEE-488 (Centronix-type) connector. 
(Previous ICOM radios used pins on the 24-pin Molex 
accessory connector for computer interface signals.) 

required interface board 

The EX-309 interface allows external 8-bit data to 
be gated onto and off of the radio CPU's internal 8-bit 
data bus. Signals available on the external connector 
are an 8-bit bidirectional data bus, a service request 
(SRQ! line, r ead ( RP) and write (WP) request lines, 
a data valid (DAV) line, and squelch and send lines 
that parallel signals on the Molex connector (see fig. 
1). Ground and 13.8 volts (100 mA maximum) are also 
available on the connector. You'll need 14 TTL lines 
on your computer: eight bidirectional, four output, and 
two input. If you don't already have these lines, you 
can add them using a parallel interface adapter chip 
(e.g., a 6522, 6820, 6821, or 8255) or build them out 
of TTL latches. 

The EX-309 is easy to install once you realize that 

By Richard Bisbey II, NG6Q, Suite 1001, 4676 
Admiralty Way, Marina del Rey, California 
90292-6695 
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fig. 1. Radio to computer connection. 


you can get the connector through its mounting hole 
if you insert it "end first." (You'll have to remove either 
the metal plate or the rubber dust cap covering the 
mounting hole first, of course.) The board mounts on 
the rear left bottom of the 271/471 and on the rear 
right side of the 751. There are RF chokes on the 
EX-309 board. However, you may want to insert fer¬ 
rite beads in the lines to minimize external signals 
entering the radio and being re-radiated between the 
connector and the board. If you go to the trouble of 
desoldering the connector, you might consider replac¬ 
ing it with a DB-25, which takes the same space, is 
cheaper, and is more readily available. You don't have 
to worry about maintaining compatibility with other 
accessories, since the only ICOM accessory that uses 
the EX-309 is the CT-10 RTTY TU, which is not cur¬ 
rently being imported into the United States by ICOM 
America. If you stick with the original connector, you 
can get its ribbon connector male mate for $7.95 from 
Jameco, 1355 Shoreway Road, Belmont, California. 
Be sure to specify the spring type, although the screw 
type will work satisfactorily. 

The EX-309 has three connections inside the radio: 
data bus (P4), control bus (P5), and send/squelch 
(J3). For the 271/471, P4 goes to Logic Board J3, P5 
to Logic Board J1. For the 751, P4 goes to Logic Board 
J15, P5 to Logic Board J10. If you are installing the 
EX-309 in a 471, be sure to correct your schematic by 
adding the 13.8-volt line to Pin 9 on P5. The third con¬ 
nection, from J3 to the send/squelch lines, is made 
to Front Panel PI2 on the 271 /471, to the AF VR board 
on the 751. This connection is not listed in the instruc¬ 
tion sheet that comes with the EX-309. If you have 
more than one radio on the external bus, you probably 
won't want to make this third connection. If you were 


to make the third connection, the squelch and send 
lines for all the radios on the bus would be connected 
in parallel, and you couldn't remotely key individual 
radios or tell which radios were or were not squelched. 
Also, the squelch line on the 751 is 8 volts and requires 
a 5.1 volt zener diode to ground at the connector to 
make it TTL-compatible. 

Once installed, the interface is easy to use. The pro¬ 
tocol to use in communicating with the radio is as 
follows: 

1. Drop SRQ to OV (to get the radio's attention). 

2. Use procedure A or B (see below) to send or receive 
a byte. 

3. If not finished, go back to step 2. 

4. Raise SRQ to 5V (to tell the radio you are finished). 
To send a byte to the radio, follow Procedure A, 

as follows: 

1. Set 8 bits of data on the data bus. 

2. Raise WP to 5V (to tell the radio you are writing 
data to it). 

3. Wait for the radio to drop DAV to OV (to ACK 
receiving the data). 

4. Drop WP back to OV (to ACK t he ACK). 

5. Wait for the radio to raise DAV to 5V. 

To receive a byte from the radio, follow Procedure B, 
as follows: 

1. Raise RP to 5V (to tell the radio you are reading 
data from it). 

2. Wait for the radio to drop DAV to OV (to ACK send¬ 
ing the data). 

3. Get 8 bits of data from the data bus. 

4. Drop RP back to OV (to ACK receiving the data). 

5. Wait for the radio to raise DAV to 5V. 

Only one command can be issued to the radio each 
time the SRQ line is lowered. Also, there is a mini- 
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UNPRECEDENTED WIDE FREQUENCE RANGE: CuvPis 140.000- 
151.000 Mhnn steps that on he set to jnv multiple oi 5 kHz up to 
50 kHz 

CAP MARS NAVY MARS, BUILT IN; The wide frequency range 
f acd irate* y^e or CAP and ALL MARS FREQUENCIES including 

\A\N MARS COMPAUff 

IINY SIZE; Orth 1 mrhe* high 5 niches wide ind " * inches 
deep ’ 

MICROCOMPUTER CONTROL; Gtvn vihj the mosi advanced 
operating feature* available. 

UP TO 11 NONSTANDARD SPLITS: COMPARE thi> with other 

units' 

20 CHANNELS Of MEMORY IN TWO SEPARATE RANKS: Retains 
frequency, olKei information PL tone frequency 
DUAL MEMORY SCAN; S< ,m memoir bank* yeparateh or to¬ 
gether! Al( memory channel* are tunable independent I v 

COMPAJfF 

MEMORY SCAN LOCKOUT: Allows vnu io *kap over channel 
^ou don t want to scan, 

WO RANGES OF PROGRAMMABLE BAND SCANNING: Umir- 

are quirkly te-mt St an ranges separately ot together with inde* 
pendertdy defective itcpy m each range COMPARE.' 

BUSY SCAN AND DELAY SCAN; Bus* *can vtopv on an occupied 
charme! Peb\ M,m provide* automatic auto-resume. 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): 
Always *iop> on trcquency devired when scanning 
PRIORITY MEMORY AND ALERT: Unit constantly monilorsrme 
memprv channel tor signals alerting vou when channel is 
occupied 


LITHIUM BATTERY BACKUP: Memory information can be stored 
tor up to $ vears even tf power is removed, 

FREQUENCY REVERSE: Allows \ou to listen to repeater rnpui 
frequency 

ILLUMINATED KEY BOARD WITH ACQUISITION TONI : key* are 
easily seen m thedark* and actuation is positively verified audibly 
CRISP. BACKLIGHTED LCD DISPLAY; tasih read no matter whai 

the lighting conditions! 

DIGITAL $/ RF METER: Shows incoming signal strength and roja 
use transmitter power 

MULTI FUNCTION INDICATOR; Shows a variety of operating 
parameters on the display. 

FUU Ifr-KEY TOUCHTONE PAD: Keyboard functions a> auto 
pan h when transmitting 

MICROPHONE CONTROLS; Up down frequency control and 
priority channel recall 

PL TONE GENERATOR BUILT IN: Instantly program any of the 
standard PL frequencies into the microcomputer COMPAftf! 
TRUE FM. NOT PHASE MODULATION: Unsurpassed interlligibil- 
its and audio fidelity COMPARE* 

HIGH/LOW POWER; Select 25 walls or 5 walls output — fully 
adjustable, 

SUPERIOR RECEIVER: Sensitivity i* better than 0. IS microvolt for 
20-db Ejineung. Commercial-grade design assures optimum dv- 
name range and noise suppression COMPAftf! 

DIRECT FREQUENCY ENTRY: Streamlines channel selection and 
programming. 

OTHER FEATURES: Rugged dynamic microphone, built-in spea 
ket. mobile mount I rig bracket remote speaker lack and all cords, 
plugs, fuses and hardware are included 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

38i7 SW I29in Terrace, Miami. Florida 33176 Telephone (305) 233-3631 Telex 80-3356 


manufacturer 

JAPAN PIEZO CO., LTD. 

l-12-i ' Karmreniaku Muaka. Tokyo 1 6 1 Japan 



Telex 781-3822452 
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New England Store 
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Orders & Quotes Toll 
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Antennas 

Hf vH/ r &WL. vtdnncf, marine * 

■cipnme^cidi Pot wioftfr or &)<>■' 

Cushtralt 
Mini-Products 
B&W 

Van Gorden 
KLM 

AEA 

Butternut 
Mosley 
Hustler 
Telex Hy-Gdln 
Larsen 


Much More in stock? 
Send $1 lor our 
New 1986 Buyer's 
Guide—Catalog, 


KENWOOD 


ICOM 


New TS-440 

IPf i:<vf with 00111.111 Antrnnrt Tun^F 
Call tew rnlrO pttCf 


New IC-7JS 

Co-rtifiar 1 HP Tfanvtcivfp 
Cflll lew IntrodurtOTV PrfCc 


Towers 

Unarco-fkJhrv Hy-Gain, Tri-E* 

Aih Pdf sp^tuil auawt on p#rVrt$f 
dcaii includin)(.itiie jun, 
eonn<r!OTV LurnUucMt) eic 
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Accessories 

Kenpro 

Alliance 

0&W 

Telex Hy-Gdin 
Daiwd 
MFJ 

Bencher 

Amphenol 

Astron 

B +K Precision 
Welz 


New TM'tSlOA 'SPA/TOA 

9ti 7<j-watl mtKjila Sm ».gv 


1C Of AT, 04 AT 

Small Iijut nri rw 9 m or 
440 iuihj lOmcmoHcv 
#nrt scan iLinfNofli 


New 901 B In Slock 

9 m MQtsuc *** watii 


Handhelds 

IR 960 UA TR 36 QQ. TH 21 AT HAf 
41A T Call for QUOfcV 


IC tAt, 3AT, 4AT 

HninOnitPo Pof 9 m 990 
MHr. 4+0 MHr 


New 1C-A1 in stock 

A»fCf flft hdfKtPiClCt 


Shortwave 

Sony 

Panasonic 

Yaesu 

Kenwood 

Icom 


Amplifiers 

Votom 
Diawa 
Ameritron 
Amp Supply 
7£ Systems 
Tokyo Hy'Power 


fT-?S7GX 

Mf X.CV& Gcri Covdiiqc Rcci'.vci 

More Radios 

Encomm Santee 

KDK 

Ten-Tec 


Scanners 

Umden Bearcat 
Regency 


Computer Stuff 

Packet Radio 
Hardware and Software 
for RTTY Morse 

Hal 

Kan Ironies 
A£A 

Microloq 

MFJ 

Ham Data Amateur Software 


More Helpers 

Marine r&dioi b> Poiani 

and icom 

Commercial Land MoW? by V*cuj 
and othert 

TclipftDFiti t>y aTAT emir.-) 
SoutfHArvtffiv Bt(|, flnrj Parunorut 
Cll by Unictci’ Midland Cohrjs 
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Quotes on 
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LOOP YAGJS AMD AMPUFiEflS FflOM 

DOWN EAST MICROWAVE 
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- WEAK SIGNAL 

• EMf 
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• \m 
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- 2400 MHi 
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902 MH: 
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411 alumrnuffl and slamtess cOflSlPLtction KiK also .iv** 
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2 & 4 w#y power dlvid«ii. cam^lBte arrays available 

231S PA I inaar Amp lw in 18* out MHz f3 5 V J?30 
2335 PA i meal Amp 10* «n 36* Cml 1296 MH; 13 5 V S?&0 
kncHide JS lor UPS Blue 4 A slates 
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Fiee catalog 

DOWN EAST MICROWAVE 
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POi 16554 RFD 1 ( Burnham ME W22 
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REPEATER VOTER 


4RV Fchit Channel Repeater Voter 


• Srgnaf to Noise Type 

a ExpiinriaNc- lo 32 Channel t>y Just Adding Cards 

* Designed lor Commercial and Amateur Service 
a Continuous Instant Voting 

a Dual or Single 12 Volt Supply 

# LED indlcelors Ol COR and Vntnd Signals 
a Front Mnunled Level Pota 

* Buih in Calibrator 

• Remole Volfld Indicators Pinned Out 

• A't ~ x 6" Double Sided Gold Plated 44 Pin Cart) 

# Unique ich^o Audio input 

* On Board Audio Switching end Mixing 

• Audio Mixer Input Available tor External Input 

• Open Collector or Relay Contact Input 
a Open Collector NPM Output 

* Remote Disable Inputs 
a More 

4RV Kit Including board and parts with 20 page 

manual ... * *...-. S200.GC 

BuiU. lasted, and Calibrated wllh manual 4350 00 
f$t more intormavon call ot write! 

VOT E R M a It Elect ron lea (61- * 11 

At 5 E. Hudson Streel A1 '“ n 
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BELDEN 9913/9914 CABLE 
“N” Connectors $3.50 Crimp or Solder Type 


FOX INTERNATIONAL. INC. 


717 W. UNION HILLS DR.. *3-190 
Phoenix, az 85027, 

1602) 582-4124 




‘We Specialize in Custom Connectors'' 


^ TZ3 


TC2 

S12.50 

TC3 

$13*50 

Spinner 

Handle 

Add 

SI.50 

■| Prices mclude UPS| 

H Of Pj|fCI?l F’ i 1 5! >N 1 lr-. 1 


GRO TH- Type 


COUNTS & DISPLAYS 
YOUR TURNS 


• 99.99 Turns 

• One Hole 
Panef Mount 

• Handy Logging Area 
• Spinner Handle Available 
Case: 2x4": shaft 

St2.501 Modei JC2: Skitl ? } <8 
£13 50 Knob 1 -5/8" 

u ‘ . Model TC3: Skirt 3"; 
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mum time the SRQ line must remain high before it can 
again be lowered as well as a minimum time between 
lowering WP and raising SRQ when sending data to 
the radio. This limits the rate at which commands can 
be issued. Generally, the radios can accept up to about 
50 commands per second. Thus, the minimum dwell 
time for frequency-hopping, spread-spectrum uses 
would be 20 msec (subject to the settling time of the 
radio's PLL). Finally, if a radio fails to acknowledge 
an RP or WP within one second, it is either not con¬ 
nected or not powered on, or is simply otherwise 
occupied (e.g., scanning). 

commands and their operands 

Each 8-bit byte on the data bus is actually two 4-bit 
nibbles. The four most significant bits of each byte 
encode the command (or operation code). They are: 

• lx —Band Data (read only). 

• 2x —Frequency Data (read/write). 

• 3x—Mode Data (read/write). 

• 4x —Offset Data (read/write). 

• 5x —Set Memory/VFO (write only). 

• 6x — Memory Read/Write (write only). 

The four least significant bits of each byte encode 
address and data operands. The first hex digit is the 
radio's address. It is always written to the radio. Valid 
addresses are: 

• xl-HF - R-71 or 751 

• x2—50 MHz 

• X3-144 MHz - 271 

• x4—220 MHz 

• x5—440 MHz - 471 

• x6—1200 MHz - 1271 

(Too bad ICOM didn't leave x6 for 902 through 928 
MHz and move 1200 MHz to x7.) Data operands follow 
the address, and, depending on the command, may be 
either written to or read from the radio. Each data 
operand consists of a string of hex digits delimited by 
"D" and "E." The radio will ignore all write data 
between the address operand and the first delimiter, 
"D." 

specific command information 

The following is a description of each command 
along with its operands, the actual hex bytes 
exchanged with the radio are shown, with the com¬ 
mand in the high nibble and the operand values in the 
low nibble. 

Command 1 — band data. This command allows the 
computer to read the frequency range of a radio. The 
frequency range is returned as: 

ID 1m 1m 1m 1m 1m 1m IE ID In In In In In In IE 
where mmmmmm and nnnnnn are the upper and 
lower frequency limits in tens of kHz. To request the 
frequency range of a 471, send the hex byte 15 (com¬ 


mand 1, address 5), and then read back the following 
sixteen bytes: 

ID 10 14 14 19 19 19 IE ID 10 14 13 10 10 10 IE 
i.e., 044 9. 99 to 043 0. 00 MHz. 

Command 2 — frequency data. This command 
allows the computer to read or write the radio's fre¬ 
quency. The frequency is a nine-digit number; the 
most significant digit is GHz, the least significant is 
tens of Hz. Attempts to set a radio to a frequency out¬ 
side its band limits are ignored. To set a 271 to 
145.67893 MHz, send: 

23 2D 20 21 24 25 26 27 28 29 23 2E 
i.e., 01 4 5. 67893 MHz. 

The radio will set unsent digits to zero, so the 
sequence: 21 2D 20 20 21 2E would set a 751 or R-71 
to WWV at 10 MHz. To read a radio's frequency, send 
hex 2# (where # is the radio's address) and read back 
eleven bytes (2D, nine digits with 2 in the leftmost nib¬ 
ble, and 2E). 

Command 3—mode data. This command allows the 
computer to read or write the radio's operating mode. 
Operand values are: 

0 - LSB 

1 - USB 

2 - AM 

3 - CW 

4 - RTTY 

5 - FM 

6 — CW-Narrow 

7 - RTTY-Narrow 

8 - LSB 

9 - USB 

A - AM 

B — CW-Narrow 

C — RTTY-Narrow 

D - FM 

Not all modes are possible on all radios. For exam¬ 
ple, the 271 and 471 lack RTTY capability. Thus, 4, 
7, and C wouldn't make sense for those radios, and, 
in fact, would leave the radio in an indeterminate 
mode. The sequence 31 3D 3C 3E would set a 751 to 
RTTY-Narrow, while the sequence 35 3D 31 3E would 
set a 471 to USB. To read mode data, send hex 3# 
(where # is the radio's address) and read three bytes 
(3D, one byte of mode with 3 in the leftmost nibble, 
and 3E). 

Command 4 — offset data. This command allows 
the computer to read or write the DUPLEX offset. It 
is similar to the OW button on the 271 /471. The oper¬ 
and is a five-digit number, the offset in kHz. The 
sequence: 

43 4D 40 40 46 40 40 4E 
i.e., 0 0 6 0 0 kHz. 

would set the offset of a 271 to 600 kHz (we didn't 
really need the last two zeros), while the sequence: 
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45 4D 40 45 4E would set the offset of a 471 to 5 MHz. 
You can also read back an offset. 

The Offset command is of dubious value. First, 
there's no way to specify the offset direction or turn 
DUPLEX on or off. DUPLEX operation can be con¬ 
trolled only by front panel buttons. Also, while 
DUPLEX values can be stored and retrieved on the 
751, DUPLEX operation is not a supported feature! 
The DUPLEX button on the front panel of the 751 is 
really SPLIT — i.e., you transmit using one VFO and 
receive using the other. 

Command 5 — set Memory/VFO. This command 
allows the computer to switch between a VFO and the 
32 memories. It is write-only. Memory/VFO is denoted 
by two hex digits. The values are: 


00 

- VFO 

11 - 17 

01 

- 1 

12 - 18 

02 

- 2 

13 - 19 

03 

- 3 

14 - 20 

04 

- 4 

15 - 21 

05 

- 5 

16-22 

06 

- 6 

17 - 23 

07 

- 7 

18 - 24 

08 

- 8 

19 - 25 

09 

- 9 

1A - 26 

0A 

- 10 

IB - 27 

0B 

- 11 

1C - 28 

OC 

- 12 

ID - 29 

0D 

- 13 

IE - 30 

0E 

- 14 

IF - 31 

OF 

- 15 

20 - 32 

10 

The sequence: 

- 16 

51 5D 51 53 5E would set a 751 to mem- 


ory 19, while the sequence: 53 5D 50 50 5E would set 
a 271 to the current VFO. Note that this command 
gives you no way to switch between VFOs. You're 
stuck with whatever VFO you started with. Also, the 
command is write-only, so you can't read the current 
VFO/Memory — your program will have to remem¬ 
ber it. Finally, this command is an example of the radio 
not really using "E" as a delimiter. If it did, OE and 
IE would not be valid operands. 

Command 6 — Memory read/write. This com¬ 
mand allows the computer to transfer information 
between the VFO and memory. The command is 
write-only and is functionally identical to the WRITE 
and M>VFO buttons on the front panel. The oper¬ 
and is a single digit: 

1—VFO to Memory 

2 —Memory to VFO 

The sequence: 63 6D 61 6E stores the information in 
the current memory on a 271. 

a sample basic program 

Figure 2 is a simple BASIC program to control a 
271 and 471 for use with OSCAR-10. The program 


00 10 

REM 6522 addresses, constants, and masks 

0020 

DPORT = &HFF4F 

' data port address 

00 to 

C PORT = &HFF40 

' control port address 

0040 

SRQ = &H0 4 

’ SRQ bit 

DD'.O 

WP * SH02 

' WP bit 

OO’iO 

RP = &R01 

' RP bit 

00 /o 

DAV = &H80 

' DAV bit 

0000 

DO 1R = &HFF43 

’ data port direction register address 

0000 

DOU1 = &HFF 

' data port lines to output mode 

0100 

DIN = &HD0 

' data port lines to input mode 

01 10 

CD]R = &HFF42 

' control port direction register address 

0200 

POKE CP0RI.SRQ 

' set SRQ high, WP and RP low 

02 10 

POKE CDIR,SRQ+WP+RP 

1 set SRQ, WP, and RP lines output, DAV input 

0300 

POKE CPORT.O 

1 set SRQ low (begin command) 

0310 

Y - &H23 

’ command 2, address 3 (freq data for 271) 

0330 

GOSUB 2000 

' send Y to radio 

03 10 

GOSUB 3000 

' read and discard the "D” 

03 4 0 

FRF 0 - 0 


03'.0 

FOR 1 - 1 TO 9 

‘ read 9 digits of frequency 

03'. 0 

GOSUB 3000 


03 TO 

FRFQ = FRFQ * 10 + Y 


0300 

NEXT I 


0300 

GOSUB 3000 

' read and discard the "E" 

04 10 

POKE CPORF.SRQ 

' set SRQ high (end command) 

04 .0 

X$ = "0" + RIGHTS(ST R${ 58100400-F RFQ).0) ’ calculate up-link frequency 

05 00 

F’OKF 0PDR7 0 

' set SRQ low (begin command) 

05 10 

Y =■ &H25 

' command 2, address 5 (freq data for 471) 

05 >o 

GOSUB 2000 

' send Y to the radio 

0 5 30 

Y = 84120 

’ send delimiter ”0" 

05 10 

GOSUB 2000 


0 5 >0 

FOR 1= 1 Tli 9 

' send 9 digits of frequency 

C5 50 

Y ' 0AL(M111S(X$. I , 1 ) ) + 

&H20 

C5 /0 

GOSUB 2000 


05 .0 

NT XT I 


05 10 

Y &F12L 

' send delimiter " i" 

064 0 

GOSUB 2000 


0610 

POKt CPORI.SRQ 

' set SRQ high (end command) 

062 0 

STOP 


2010 

REM Subroutine A 

- write the value Y to the radio 

2010 

POKE DOIH.llOUT 

’ set data port to output 

2030 

POKE DPORT.Y 

‘ set data 

20 30 

POKE CP0R1 WP 

1 set write strobe 

2040 

IF ( PF.I K(CPORT) AND DAV) 

O 0 1 HE N GOTO 2040 

2050 

POKE CPORF.O 

' clear write strobe 

2 060 

IF (PE.EK(CPORT) AND OAV) 

= 0 THEN GOTO 2060 

20/0 

RE TURN 


3000 

REM subroutine B 

- read a byte from the radio into Y 

3010 

POKF DD1R.UIN 

’ set data port to input 

30 2 0 

POKt CPORF.RP 

' set read strobe 

3 0,10 

If { PEI K{ i.PORT ) AND OAV) 

<> 0 THEN GOTO 3030 

30 4 0 

Y - PF i K ( DPORT) AND &H0F 

* get data (without command nibble) 

30 5 0 

POKI CPORF.O 

' clear read strobe 

3060 

II (PI 1 K [ Pt'ORT ) AND DAV) 

= 0 1 HI N G010 306 0 

30 /0 

Ilf 1 IIIUJ 


fig. 2. BASIC program controls ICOM 271 and 471 for use 

with OSCAR 10. 



reads the 2-meter downlink receive frequency, then 
calculates and sets the 70-cm uplink transmit fre¬ 
quency. In this simple example, doppler can be 
accounted for by using the RIT on the 271. A more 
elaborate program would include automatic doppler 
correction computed from Keplerian orbital elements. 

Since most personal computers use BASIC, the 
example is written in "generic BASIC." It is, however, 
virtually guaranteed not to run on your "Acceleratrorj- 
J4Q" computer without some massaging, particularly 
with respect to I/O port assignments. It should be 
fairly simple, however, to translate it verbatim to your 
favorite microprocessor. The example uses a memory- 
mapped 6522 VIA chip to exchange information with 
the radio. I/O addresses and constants are defined in 
lines 10 through 110; control lines are initialized in 
lines 200 and 210. Lines 300 through 400 read the 
downlink frequency, line 460 calculates the uplink fre¬ 
quency, and lines 500 through 610 set the new uplink 
frequency. The subroutines at lines 2000 through 2070 
and 3000 through 3070 correspond to Procedures A 
and B , respectively. 
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extending ICOM computer control 

ICOM provides a very powerful, but incomplete 
command set for controlling the radios. Unfortunately, 
the radios lack direct commands to: 

• Control the DUPLEX direction or turn DUPLEX 
on/off. 

• Switch between VFOs or read the current 
VFO/Memory number. 

• Turn SPLIT on/off (for repeaters or HF split opera¬ 
tions). 

• Control PL frequency or turn PL on/off. 

• Control filters (other than CW/RTTY-Narrow). 

• Switch between HAM and GEN mode on the 751. 

• Control RIT/XIT. 

• Control volume, squelch, tone, RF gain, power, or 
noise blanker. 

First, the good news: combinations of the six stan¬ 
dard commands can be used to achieve many of the 
above functions. In what follows, I'll discuss several 
interesting functions that can be performed. Many 
others are possible. 

Now, the bad news: what I'm about to describe is 
not for the meek or timid. We're talking major brain 
surgery — i.e., changing the contents of your radio's 
RAM. There are downside risks. Even thinking about 
changing the contents of this memory probably voids 
your radio's warranty 87 different ways. Furthermore, 
what I'm about to describe may not even work on your 
radio. There's no guarantee that the memory map — 
i.e., the addresses and values — for my radios is the 
same as the memory map for yours. Nor is there any 
guarantee that the memory map will stay the same in 
future ICOM products (or even later models of the 
same product). Also, a slip of the scalpel, so to speak, 
can leave your radio lobotimized, and in need of a brain 
transplant (or at least a fresh memory, available from 
ICOM for $25). Proceed at your own risk! 

Before venturing further, we must delve a bit deeper 
into the computer architecture of the radios. From a 
computer standpoint, the radios look like your garden- 
variety, vanilla-flavored microcomputer. They have 
CPU, a memory, display, and an 8 x 10 keyboard. The 
R-71, 751, 271, and 471 - and most likely the 1271 
— use the same computer architecture. In fact, they 
all use the same CPU chip and ROM program. The 
program supports all the features of all the radios. The 
"personality" of each radio is determined by a small 
2 x 2-inch (5.08 x 5.08 cm), removable board contain¬ 
ing a CMOS RAM. This RAM contains the radio's 
bands and band limits, the current VFO and memory 
channel, and the number of memories available, as 
well as the frequency, mode, band, duplex offset, 
duplex direction, and PL frequency for each VFO and 
memory. Changes to the contents of this RAM can 
result in drastic behavioral changes in the radio. All 


sorts of wonderful, unintended functions can be per¬ 
formed, such as switching between HAM/GEN modes 
and extending the frequency coverage. 

The R-71, 751, 271, and 471 each have 32 memo¬ 
ries for saving user information. The RAM to be 
changed is mapped into frequency and mode infor¬ 
mation for memories 33 to 255. These locations are 
inaccessible to the casual user operating the radio from 
the front panel controls. However, the memories are 
accessible via the computer interface. 


switching bands 

Each radio can cover one or more bands. The bands 
are expressed as upper/lower frequency bounds as in 
the Band Data command. The 751 has ten bands: 

0 30.0 - 0.1 MHz 

1 2.0 - 1.8 

2 4.1 - 3.45 

3 7.5 - 6.95 

4 10.5 - 9.95 

5 14.5 - 13.95 

6 18.5 - 17.95 

7 21.5 - 20.95 

8 25.1 - 24.45 

9 30.0 - 27.95 

On the 751, band 0 is the General Coverage mode, 
while bands 1 through 9 are Ham mode. The 271 has 
two bands: 

0 150.0 - 140.0 MHz 

1 148.2 - 143.8 


The CPU stores a single-digit band index, along with 
the frequency for each memory and VFO. The hun- 
dreds-of-kHz frequency digit at memory channel 38 
is also the band of channel 38. To switch bands, first 
issue a Set Memory/VFO command with hex 26 as the 
operand. Next issue a Frequency Data command to 
write a frequency with the appropriate band index in 
the hundreds-of-kHz digit followed by a Memory Write 
command. The frequency that you use must be within 
the band limits of the radio. Also, be very careful in 
selecting the band index, as an invalid band will result 
in an upper/lower frequency pair of 0.00 through 0.00 
Hz, not a very useful pair! Finally, issue a Set Mem¬ 
ory/VFO command with 00 as the operand to return 
the radio to the current VFO followed by a Memory 
Read command. The bands of Memory channels 1 
through 32 can also be changed through memory 
manipulation, but, in general, it's easier to change the 
band of a VFO and then store the VFO in a memory 
than it is to change the band of a memory directly. 

greater frequency coverage 

The frequency coverage of several of the radios can 
be extended beyond the band limits. For example, 
many 751s can be tuned below 100 kHz and above 
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30.0 MHz. The additional frequency coverage appears 
to be both model- and radio- dependent. It is some¬ 
times even mode-dependent. 

All frequencies entered via the dial, the keypad, or 
the computer interface are checked to ensure that they 
ere within the band limits. Frequencies outside the 
hand limits are rejected. However, there are several 
ways to evade this check. The simplest is to find a fre¬ 
quency in memories 33 through 255 and transfer it to 
the current VFO. The radio does no checking on mem¬ 
ory/VFO transfers. Frequencies both above and below 
the band limits can be obtained. Frequencies above 
the band limits can also be generated by using the hex 
digits "A," "B," ”C/ f and "F" in certain digit posh 
tions in the Frequency Data command. Use of these 
digits generates a carry in the next higher digit. 

In general, whenever you are outside the radio's 
band limits, you may tune only towards the band 
limits. For example, if you are above the band limits, 
you may tune only lower in frequency. If below, you 
may tune only higher in frequency. Attempts to tune 
in the opposite direction will place you at the oppo¬ 
site band limit. 


conclusion 

ICOM has incorporated computer control into its 
radios, and its current product line continues that inno¬ 
vative trend. With minimal hardware, any microcom¬ 
puter can be used to control the radios. The standard 
command set is simple, easy to use, and sufficient for 
most applications* Many functions not provided for 
by the standard command set can be realized by com¬ 
binations of commands* Although it's not discussed 
here, it's also a simple task to intercept the radio s key¬ 
board matrix and simulate button pushes with a com 
puter. There's no question that computer-controlled 
radios can take the drudgery out of, and put the fun 
back mto. Amateur Radio operation. 
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UTU-XT is also compatible to any 
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AEA DRAKE 

AMICO ENCQMM 

AMERITKON HUSTLER 

AMTIft ICOM 

ARRL JAMIL 

ASTRON KANTRONICS 

ANTENNA KOK 

SPECIALISTS KLM 

BgW LARSEN 

BENCHER MFJ 

BUTTERNUT MINI-PRODUCTS 

CUSHCRAH MIRAGE 

OtAWA 


MOSELEY 

NYE 

P ALOMAR 
RADIO CALL BOOK 

robot 

ROHM 

TELEX / HT0A1N 
TEN-TIC 
IRIO-MINW0OD 
UNADILLA / RfYCO 
YAESU 


PHONE 


AEA AMT-1, REGULARLY $479.95 

NOW ONLY $299.95 

THE AMTOR TERMINAL UNITHl Works with any 
ASCII terminal or personal computer with a terminal 
program. Also works RTTY, CW, ASCII- 
ORDER YOURS TODAY I Limited quantities. 


P.0 Box 73 
208 East Kemp 
Watertown, SD 57201 


NEMAL ELECTRONICS 
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Your Authorized 
Distributor For 


INTRODUCTORY SALE! 


Bolden 

No, 

0214 

6237 

8241 

8267 

9269 

8216 

9913 

Nem*l 

No, 

1110 

1130 

1140 

1705 

1310 

1470 

8C1622 

0C162O 

FXA12 

FLC12 

NE720 

PL259 

PL259AM 

PL259TS 

UG21D 

UG175 


Noma I 

No, 
1102B 
1100B 
15008 
LI 308 
1600B 
1450B 
1180 


P*r 

Description 100 tt. 

RG8 /U Foam 96% $45.00 

HG8/U Poly 96% 39.00 

RG59/U Poly 96% 13.00 

RG213/U Poly 96% 53 00 

RG62A/U Poly 96% 15.00 

RG1747U Poly 96% 12,00 

Low toss 50 Ohm 48,00 

OTHER QUALITY CABLES 


Per 

Description 100 fI. 

RG0X 95% Shield (mini 0) 15,00 

RG213/U Mil Spec. 96% Shield 34.00 

RG214/U Mil Spec. - Silver 155 00 

RG14 2Q/U Tel ton - SH vet 140 DO 

RG21 7/U 5/8 Fi 50 Ohm DDL Shld., 80,00 
RG223/U Mil Spec - Silver 80 00 

ROTOR CABLE -8 COND, 

?-18 Ga., 6-22 Ga, 19.00 

2-16 Ga, 6-20 Ga Heavy Duty 34 00 

HAROUNE — T/2' f 

Smooth Alum, w/black jacket 79.00 

Corrug d. Copper {EQ Heliax LOR 159 DO 
CONNECTORS - MADE IN U,S,A, 

Type N for Belden 9913 
Standard Plug tor RG8,213 
Amphenol PL259 
PL259 Teflon/Silver 
Type N tor RG8, 213,214 
Adapter lor RG58 


Per 

ll. 

50 

.44 

.15 

.59 

.17 

.14 

.58 

Per 

tt, 

,17 

,36 

1,65 

1.50 

.85 

.05 


89 
1 69 

475 

.65 

.89 

1.59 

3.00 

22 


Call Of write tor complete Price L is I 
Shipping: Cable — $3 00pet TQOtt 
Connectors ■— and TQ%, S3 00 minimum 


CQO a<M f 2.00 
Florida Residents add 5% 
Orders under tW Add X? Handling 


NemaLs flew 32 page Cable 4 Connector Selection Guide now available or 
no c narge with orders ot SbO or m ore or ate cos t of S4 00 individually 


NEMAL ELECTRONICS 

12240 NI 14th Avh , 0«p1 Q . Miami, FL 33181 
Telephone £305j 893-3924 
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W6SAI BOOKS 

published by Bill Orr, W6SAI and Stu Cowan, W2LX 
BEAM ANTTNNA HANDBOOK 

Completely revised and updated with Ihe latest computer qederated mforma 
bon on BEAM Antenna design Coveis Hi and VHE Yaqis and 10 18 and 24 
MH/ WARC bands Everything you need to kmw 284 illustrations ?6B 
pages t985 Revised Isl edition 

I RP-BA Sohbound S9.9S 


SIMPLE LOW DOST WIRE ANTENNAS 

Primer on hnw la-build simple low cost wire antennas Includes invisible 
designs (eh apartment dwellers full of diagrams and schematics 197 
pages 197? 2nd edition 

I RP WA Softbound V 95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build lightweight and high performance make me Quad at OX m 
delight Fverylhmg from the single elemenl fo a multi ctemeni monsiei A 
wealth of information on construction, feeding fomrrq arrrf installing foe 
(load antenna II? pages 19B? 3rd edition 

RP CO SoMbound S6 95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth of projecis that coveis verticals, long wires, beams as well as 
plenty of Other inteiesting designs 11 includes an hones I fudge ment of gain 
figures, how in site ynui antenna irn The be si perfon nance a look at Ihe 
Vagi Goal controversy, baluns. sk>pcrs. and delta loops Practical antenna 
projects that work 1 190 pages 1978 1st edition 
RP-AH Sqllbound S7 95 

Please enclose 53 5(1 for shipping and huddling — ^ 
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BOOKSTORE 
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Tell 'em you saw it in HAM RADIO! 


















NOW — AX.25 VERSION 2 
for ANY computer, the 
Packet Communicator II 


Can you imagine a TNC that has a 
built-in HF modem and tuning aid, 

AX.25 version 2 protocol, multiple 
connects, and both TTL/RS-232 levels 
at the computer port? Well, it’s here! 
Introducing the Kantronics Packet 
Communicator II, KPC-2 for short. 

KPC-2 is the only TNC you will need, 
even if you change computers. KPC-2 
interfaces with ANY computer that has a 
serial RS-232 or TTL (C-64/VIC-20) 
port. The generic command structure, 
similar to KPC-1 but enhanced, fits any 
computer, even the PC compatibles. 

In addition, KPC-2 features totally 
new hardware and software — KPC-2 is 


Suggested Retail *219. 00 


not a clone. And, of course, KPC-2 is 
enclosed in the now industry standard 
Kantronics extruded aluminum case. 
For more information contact 
Kantronics or a Kantronics dealer. 


Want more information on Packet? 

Contact us about our new PACKET 
VIDEO, great for a club program or 
instruction. $22.50, VHS or BETA 
format. 

Kc Kantronics 

T202E llt'O Street 1 . 91 842*7745 

LTwrpnre k ,1 nsas Gt »oi f \ 
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LIMITED ANTENNA SPACE? 

B & W OFFERS SIX SOLUTIONS! 


THE 1986 f 1 ^ J 

ARRL HANDBOOK 

FOR THE RADIO AMATEUR 

Great gift idea for a ham friend or tor yourself! 

The new 1986 ARRL HANDBOOK is chockluli of projects, tdt-as 
hints and kinks, theory and thousands ol other handy things for 
your harm shack New items include swrichrng power supplies data 
and telemetry transmission, a section on conjugate matching hy 
Walt Maxwell, data interlace and Packet Radio and remote control 
aircraM to name just a lew examples New projects include 30 
amp power supply ATV monitoring instruments, digital Irequency 
synthesizer tSOO watt output t6Q meier amplifier, stale-old he-arl 
pii-.'imps Ini all Amaleur VHF/UHF frequencies and much much 
more A grand total of 244 new pages! This is Ihe reference book 
to have Order yuur's today Ovfir If00 fi^QffS 

i IAR-HB66 Sotlbound SI/.95 

f ; AR-BB36 Hardbound S26.95 

Pte jsc unclose S3 50 Tn r.civiff ship run u jfirt handling 


Barker & Williamson offers six rww multi band trapped 
dipoles made to tit in space than conventional onten 
nas You mav not have room for that dream antenna farm 
but no longer need limit your operating to one Of two 
bands These new antennas provide low on every 
band making a great companion for tod a/ 5 solid state ngs 

• Direct h*ed with 52 OHM r 00 x 

• 1 KW CW. 2 KW P E P SSB 

• SO-239 Termination 


MOOfL 

tANOS 

AS \60 

1*0 00. 40 70 MFTF9S 

AX5 

160 30 MflFRS 

AS 00 

00 40. 20 Mf Tfhs 

AXS 61- 

00 40 15 METERS 

A5 40 

40. 20. 15, 10 MEIERS 

AS 20 

20. 15 10 MfTfPS 


LENGTH 


137 Ft 


96 Ft 


?8ft 


ham-- 

radio 


BVV 


IT Fl.WJ.fJ 1 


BOOKSTORE 

GREENVILLE, NH 03048 


PRICE 


Si 79 00 


WOC 


9900 


9900 


179 00 


9900 


s?rn hanuinc 


all OUI? PRODUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Qua!iy Commu n icatK>n Products Since 193 7 

At your Distributor Write or Call - 

10 Canal Street. Bristol PA 19007 

(215) 708-5581 
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Food for thought. 


Our new t mversa! Ibne Encoder lends Us versatility 
to all tastes. The menu includes all CTCSS, as well 
as Rursi Tones, Touch Tones, and Test lones. No 
counter or test equipment required to set Irequency- 
IList dial it in- While traveling, use it on your Amateur 
transceiver to access tone operated systems* or in 
your service van to check out your customers re¬ 
peaters; also, as a piece of test equipment to modulate 
your Service Monitor or signal generator. It can even 
operate off an internal nine volt halters , and is available 
for one day delivery* hacked hy our one year warranty. 

J mr *■ * 9 


* Ail tones in Group A and Group B are included. 

■ Output level flat to within l.5db over entire range selected 

■ Separate level adjust pots and output connections for each 
tone Group. 

* Immune to RF 

- Powered hy fi-.IOvde, unregulated at X mu, 

* Low impedance, low distortion, adjustable smewave 
output* 5v peak lo-peak 

* Instant start-up 

- Olt position for no tune output 

* Reverse polarity protection built-in. 


(iroup A 


ftTti XZ 

91 5 ZZ 

1 18 M 2EJ 

r Ms 7 5 A 

71 9 XA 

94,K ZA 

123 0 32 

102 2 5 B 

74 4 WA 

97 4 2B 

127 i \A 

167 9 6/ 

77 U XB 

100 U 1/ 

1 U 8 \H 

173 8 6A 

7y 7 SP 

m y ia 

nb 5 4Z 

179 9 6B 

H2 5 YZ 

107,2 I B 

141 3 4A 

186 2 7Z 

ay 4 YA 

1 m 9 2/ 

146 : 48 

m 8 7 A 

HH 5 YK 

( 14 K 2A 

_i 

151 4 V 

203 5 Ml 


* Frequency accuracy, ± . I H/ maximum * 40°C to + 85°C 

* Frequencies to 250 H t available on special order 

* Continuous lone 


Group H 


TEST TONES 

TOUCH TON KS 

BURST TONES 

600 

697 

1209 

1600 

1H50 

2150 240(1 

1000 

770 

|Uft 

1650 

1900 

2200 245(1 

1500 

852 

1477 

|700 

1950 

2150 2500 

2175 

941 

1633 

1750 

2000 

2 MX) 2550 

2805 



1800 

L, — ■ 

2100 

2350 


* f requency accuracy, ± 1 H/ maximum - 40°C to + H5°C 

* Tone length approximately 300 in'. May he lengthened, 
shortened or eliminated h\ changing value of resistor 

Model TE-64 579,95 


CSS COMMUNICATIONS SPECIALISTS 

426 We si Fa ft A ve n u e, O ra ngc. C a I i torn i a 92667 
(H00) 854-0547/ California: (714) 998-3021 
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Prevent spikes 
from destroying 
your equipment 


AC line transient protection 


It all started when I destroyed my VCR with a 
lawnmower. Perhaps I should explain in greater detail. 
One summer day as I was trimming the weeds in my 
front lawn, my electric lawnmower blew a motor field 
rectifier and began to draw considerable current from 
the AC line. This situation was quickly, but not in¬ 
stantly, corrected by the house circuit breaker, which 
tripped and broke the circuit, as it's intended to do. 
Then, however, the electric fields in the motor col¬ 
lapsed, producing a large back EMF on the now-open 
circuit AC cord. Unfortunately, this cord connected 
the mower to the same circuit on which my VCR was 
patiently awaiting the start of a “Sky King" rerun. 

The VCR, like a lot of new equipment — including 
most new Amateur rigs and the computer on which 
I write — doesn't like to see high voltage spikes cou¬ 
pled into its relatively fragile CMOS logic integrated 
circuitry. On a computer, line spikes or transients can 
cause data drop-outs, so-called “soft" errors in the 
RAM memory, or other grief. In my VCR, the unusu¬ 
ally large transient simply fried some component on 
the microprocessor board. Fortunately, the VCR was 
still under warranty. 

I decided that some transient protection would be 
necessary. A quick check of the catalogs showed that 
many manufacturers make line cord sets with transient 
suppression to reduce the chances of just this sort of 
occurrence. But these outlet boxes cost at least 
$30.00, so I decided to try to build some lower-cost 
version of these outlet boxes, using the same type of 
line transient protection devices. I could then distrib¬ 
ute these protective boxes about my house to protect 
any electronic equipment that would be sensitive to 
high voltage transient peaks on the AC mains. 

In this project. I've taken a low-cost approach to 
transient protection that uses commonly available 
metal oxide varistors. The method could easily be 
adapted to many of the commercially-available outlet 
boxes or AC junction strips found in most hardware 
stores. The total cost of each protected outlet box is 
about $5.00. 


I metal oxide varistors 

A metal oxide varistor (MOV) is a voltage-dependent 
semiconductor device that acts much like a pair of 
back-to- back zener diodes. The MOV is placed across 
the AC input of the device to be protected. Under nor¬ 
mal conditions, the MOV has a high input impedance 
so it draws a minimal amount of power. However, if 
the voltage across the AC line increases to a point 
above the turn-on voltage of the MOV, it suddenly 
switches to a low-impedance state. This low 
impedance is in shunt with the line, so the AC volt¬ 
age is limited. Once the transient passes — i.e., the 
AC line voltage returns to normal — the MOV recovers 
and returns to its high-impedance, stand-by state. 

Most of the voltage increases that appear on the 
AC mains are of momentary duration and are caused 
by switching large loads, especially inductive loads, 
on or off, or by lightning strikes (at a distance, not 
directly on the equipment). This means that even 
though the transient may be many hundreds or even 
thousands of volts, since it does not last long (a “typi¬ 
cal" transient might last a few tens of microseconds) 
there is little total energy in the spike, and the energy 
can be safely dissipated in the MOV. 

A typical MOV intended for use on a 120 volt AC 
line has the specifications shown in table 1. It can take 
up to 4500 Amperes in a spike with a total energy of 
35 Joules, which means that if it is clamping the line 
at the specified maximum of 225 volts, the transient 
may last only about 30 microseconds. This explains 
how a small device, no bigger than a rather large disk 
capacitor, can tolerate 4500 amperes — it does so only 
for a few microseconds, and not too often, at that. 
However, by clamping the line to 225 volts, the MOV 
can do a great service to us in protecting the seem¬ 
ingly delicate, certainly complex equipment we now 
find commonplace in our homes, computer rooms and 
ham shacks. 

By Jerry Hinshaw, N6JH, 4558 Margery Drive, 
Fremont, California 94538 
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fig. 1. An illustration of the two modes of voltage tran¬ 
sient which are encountered on a typical 3 wire circuit. 
(A), the case when the potential between hot and neutral 
is abnormally high due to a transient. I B), an alternate 
transient mode where the power-carrying lines are ele¬ 
vated above the safety ground. 


The manufacturers' data sheets provide detailed 
design information that permits us to calculate the type 
of MOV needed for any expected transient. However, 
I found such data to be of little practical use because 
I can't predict what type of transient one might expect 
on the AC lines in my typical tract home. Therefore, 
I merely selected a MOV that had a large current 
capacity and the lowest available varistor voltage 
because these factors seemed likely to offer the max¬ 
imum protection. Furthermore, there was only one 
type available at the local Radio Shack, which pretty 
well directed my choice. In general, though, it's best 
to select a MOV with the lowest turn-on voltage that 
will still permit normal operation of the equipment you 
choose to protect. This choice means that a maximum 
range of clamping is available and that the minimum 
excess spike is coupled into the equipment. More 
detailed information is available from the manufac¬ 
turers. 

There are two modes of voltage transient which the 
suppressor should be able to shunt. In the first, a tran¬ 
sient may cause the voltage across the AC lines to rise 
above the nominal 120 volts rms (I am speaking about 
the US standard mains, but these concepts apply to 
power mains worldwide). In this case, the voltage 


between the two lines rises abruptly above the nomi¬ 
nal value with respect to a ground reference. This can 
be called a differential mode transient because there's 
a difference between the reference point and each of 
the two lines. 

Figure 1A shows this common mode voltage tran¬ 
sient schematically, with two hypothetical voltmeters 
placed across the AC lines. These meters are 
hypothetical in that they are presumed to have instan¬ 
taneous response and are depicted at the exact 
moment a transient has caused the voltage across the 
hot and neutral lines to soar far beyond the nominal 
value. However, the neutral-to-ground voltage is not 
significantly disturbed. 

The second type of transient is shown in fig. IB. 
Note that the potential across the hot and neutral lines 
can be normal, or nearly so, while their potential to 
ground can be very great. This type of "elevation" can 
be as damaging to electronic circuitry as the differen¬ 
tial type of transient. In order to protect equipment 
from these two distinct modes of transient behavior, 
we need to have two sets of suppressors. One sup¬ 


table 1. Specifications of a typical MOV designed 

for 120 VAC use, the General Electric V130LA10A. 

Varistor voltage, minimum 

185 volts 

Varistor voltage, nominal 

200 volts 

Varistor voltage, maximum 

225 volts 

Peak current, maximum 

4500 amperes 

Energy 

35 joules 


pressor must be placed across the AC line and a sec¬ 
ond set should be placed from each side of the line 
to ground fig. 2B. Clearly, if there is no ground line 
present, as in fig. 2A, only one MOV suppressor is 
needed for protection, as long as no other path to a 
safety gound exists. 

construction 

Now that the MOV has been selected, it must be 
safely installed across the AC input of the equipment 
to be protected. One good way to do this is to install 
it inside the equipment itself. Another way is to some¬ 
how place the MOV across the input line between the 
equipment and the AC outlet. I chose to do the latter 
because I found a source of low-cost AC outlet boxes 
that suited my needs. 

The AC box I chose is a plastic unit originally 
designed to expand a US standard two-plug outlet into 
a six-outlet box. It is easily installed by removing the 
usual switchplate and plugging the new unit into the 
wall. A single screw secures the outlet box into the 
threaded insert that originally held the outlet cover 
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fig, 2. A simple schematic diagram showing how the 
MOV is installed to protect equipment from power line 
transients (A), placement of the MOV in a two wire sys 
tern. ((f). Three MQVs are used to fully protect a system 
which has a third conductor as safety ground., 


plate. This type of accessory box seems widely avail¬ 
able and has the advantage of providing extra outlets, 
which are often useful. Furthermore, it has enough 
room iqside to mount several MOVs easily. You can 
separate the box into two independently protected cir¬ 
cuits, if you desire. 

The outlet box I chose was designed to convert two 
standard three-wire outlets into six three wire outlets. 
Made of plastic, it contains two sets of contacts, each 
set consisting of three conductors, one each for the 
ground, neutral and hot sides of the AC line. The 
interior construction of the box is shown in fig. 3. The 
box protrudes perhaps 1,5 inches out from the wall 
when it's installed, so there's space inside for install¬ 
ing the MOVs, 

The fiyure also shows one MOV installed across the 
two main conductors of one set of three outlets No 
protection against common mode transients has been 
installed, so there's no MOV installed between the 
ground pin and either of the other two pins. This is 
because in my house, although some of the outlets 
do have ground pins, there are, in fact, no ground con 



fig. 3, Interior view of the accessory autfet box with one MOV 
installed across the AC hot and neutral lines. Note the pro 
tecifve sleeving on one of the MOV s feeds. 



fig. 4. The completed outlet box installed end in use. 


nections actually present inside the wall. The original 
outlets in this house are two wire outlets, which is typi 
caf of most houses built before the 1960s, when local 
electrical codes gradually began to require the use of 
three-wire, grounded outlets. Thus, there's only one 
MOV installed in this box. This MOV is placed across 
the hot and neutral lines as shown The metal con 
doctors easily take regular tin lead soldering, so that 
it is simple to permanently solder the leads of the MOV 
across the circuit. Note that one of the leads of the 
MOV must cross over the other lead's AC connection. 
At this point it is imperative that you install good insu 
lation. I used two pieces of heat-shrink tubing, one 
inside the other. Remember, this circuit is not powered 
hy a low-voltage supply like a typical digital breadboard 
think "safety" throughout the project f ► 
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Once the MOV circuitry is installed, replace the back 
cover of the box. This particular unit is installed after 
the cover plate of the old outlet has been removed, 
A long screw secures the box to the wall. The com 
pleted unit, ready to install on a wail outlet, is shown 
in fig, 4. It protrudes a hit from the wall, but where 
there were two unprotected outlets before, there are 
now six transient protected outlets available. The total 
construction time, if you want to call such a simple 
procedure by so elaborate a term, is well under an 
hour. 

Now my VCR, my ham shack, and my computer 
each have their own transient protection box. The 
lawnmower has yet to blow another motor rectifier, 
but l have fair confidence that, should it happen again, 
the delicate electronics components will be better off 
than before, when they faced high voltage transients 
completely unprotected- The cost of a few of these 
suppressor outlet boxes scorns like cheap insurance 


to me. 
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TNC2A PACKET 
CONTROLLER 
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Quantily 

discount schedule 

1-2 pcs net 
3 A pcs ■ 7% 

5 9 PCs 10% 

10 19 pcs 15% 

20 a up 20% 

Shipping wficjm 5 IDs 


GLB ELECTRONICS JNC 

151 Commarca Pkvry., Buffalo, NY 14224 
716-678-6740 9 to 4 
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DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


ham qeah 
COMPUTERS 
SOFTWARE 
SCANNERS - OPTICS 

test equipment 

microwave 
satellite 
audio VISUAL 

mew products 
COMPONENTS * KITS 
ANTIQUE elect. 
PUBLICATIONS 
PLANS « SERVICED 


on NEW and USED 
ELECTRONIC Equipment? 

You’ll Find Them 
In the Nation** No. 1 
Electronic Shopper Magazine 

NUTS & VOLTS 

Now In Our 5th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 

SUBSCRIPTION RATES 

□ One Year - 3rd Class Mail .$ 10.00 

One Year - I st Class Mail .$15.00 

. One Year ■ Canada & Mexico (in U.S. Funds) ..$18.00 
, . Lifetime - 3rd Class Mail (U,5. Only) . $35.00 

ORDER MOW! 


SEND: 


□ CHECK 

□ VISA 


□ MONEY ORDER 
[ MASTERCARD 


TO 


NUTS & VOLTS MAGAZINE 
P.O, BOX llll-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


Name.__ 

Addreu 


Giy .__ 

State__ 

Cdnj No 
t*p Date 


IF YOU'RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY* 


Defl/er Invited 


^ un 
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A very special electronics and computer 
guide that brings you the exciting world of 
amateur radio kitbuilding and much more 

The Heathkit' Catalog is filled with 
high-quality HAM radio products that you'll 
enjoy. Ptus you'll get the unique challenge 
and satisfaction of kitbuiiding. So send 
NOW for your FREE Heathkit Catalog, 


Nam©___. 


Address 


City_Slate_____ 

A * ubM&iiy fll 

fkfleifOftpti Corporalm AM 440 Zip_ 


Yes' f want to see what 
kitbuiiding can do forme , 

Send to: Heath Company, Dept. T22-4Q2 
Benton Harbor, Michigan 49022 


1986 

CALLBOOKS 


The "Flying Horse” 
has a great new look! 

ft‘s th<? biggest change fn cabbook htsloryf 
Now there arc 3 new Callbooks for 1986. 

| The North American Cailbook lists the 
amateurs in all countries In North America 
plus those In Hawaii and the u.S. possessions. 

The international Cailbook lists the calls, 
names ( and address information for licensed 
amateurs in all countries outside North 
America, Coverage Includes Europe, Asia, 
Africa, South America, and the Pacific area 
(exclusive of Hawaii and the U.S. posses¬ 
sions}. 

The Call book Supplement is a whole new 
idea in Callback updates, published June 1, 
1986, this Supplement wit! Include all the 
activity for both the North American and 
Internationa! Callbooks for the preceding 
6 months. 

Publication date for the 1986 Callbooks Is 
Oecember 1, l 985. See your dealer or order 
now directly from the publisher. 


□ North Americ-m Cailbook 

inch shipping within USA $25.00 

Inch shipping to foreign countries 27,60 

□ international Cailbook 

inch shipping within USA $24.00 

Inch shipping to foreign countries 26.60 


□ CaMbook Supplement, published June 1st 

Inch shipping within USA $13.00 

inch shipping to foreign countries 14.00 

SPECIAL OFFER 

□ Both N.A. & inter national Call books 

Inch shipping within USA $45,00 

Inch shipping to foreign countries 53.50 


Illinois residents please add gv*% sales tax. 
All payments must be In U.S, funds. 


lib 


RAll 10 AMATEUR 111 

cailbook inc 

Dept. F 

925 Sherwood Dr., Box 24 7 
Lake Bluff, fL 60044, USA 


Tel: (312} 234-6600 


Heafhkit 


Heath 




Universal' Terminal Interface for 
computer cm non -computer operation 


ft 


Anienna Noise Bndge/300 kHz to 30 MHz 
SWL Antenna/VLF Converter/Touch 
Tone Decoder for Remote Control Reception 
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TmiJfrmnti 


CALL TOLL FREE (800) 854-6046 


Toll tree including Alaska & Hawaii Phone Hrs: 9 30 a m to 5 30 p m Pacific Time California and Arizona customers calf or visit nearest 
store. California and Arizona residents please add sales \n Prices, specifications, descriptions subject to change withaui notice. 


Uaii^CVd 


KENWOOD 

TS-940S 


ip MA-40 

A 40' TUBULAR H D MAST 

,ji SALE! $549 

if! 


TOP-OF-THE LINE 
HF TRANCEIVER 

GREAT PRICES. CALL 


MA-550 

55' TUBULAR H D MAST 

SALE! $899 


ORDERS TAKEN FOR FIRST SHIPMENT $ 


KENWOOD 

HAND-HELDS 

TH-21 AT/41 AT 

Compact 

Only 2 4 ,b W r 474"H t 
IV D Outstanding 

1 performers m an 

ideal package size 


• Handles 1U sq ft 
at 50 rnph 

* Pleases neighbors wiih 
tubular si ream lined look 


TX-455 

55' FREESTANDING 
CRANK-UP 

* Handles 18 sq t! at 50 mph 
■ No guying required 

* Extriestrength Construction 

* Can add raising and moior 
drive accessories 


TR-2600A 

Deserves irs well- 
earned reputation 
as the leading HI 


JN STOCK FOR QUICK DELIVERY 

OTHER MODELS AT GREAT PRICES 


SIMPLEX-REPEATER 
SATELLITE 


HANDHELD 
FT 209R 

5 WATT 2M/HT 


IC-271H 

2 Meters 
100 Watts 
Ail mode 


1C-471H 

4 10-4 50MH/ 

74 Watts 
All mode 


ELH-230D 


2 METER 

3 IN/30 OUT 


GREAT 

PRICES 

CALL 


QUALIFIED PERSONNEL 
FOR IN STORE DEMOS 


CALL FOR PRICE 
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CALL TOLL FREE (800) 854-6046 


Toil tree including Alaska & Hawaii Phone Hr* 9:30 am, to 5:30 p m Pacific Time California and Ament customers call or visit nearest 
store California and Arizona residents please add sales tax Prices, specifications, descriptions subject to change without notice 




g a iicoM 

IC-3200A 

DUAL 

BANDER »V 


ga icom 

IC-1271A 


Covers 
Both 
2 Meters 
& 70 cm 


Superior Grade General 
Coverage Receiver 

SALE!CALL FOR PRICE 


1 2 GHz Transceiver: 

The First Full-featured 
f240-1300 MHz Transceiver 

AT GREAT LOW, LOW PRICES 


LATEST EDITION 


ICOM IC-37A 


ICOM IC-2KL 


HAND-HELDS 
Isa VHF/UHF 


LINEAR AMPLIFIER 

• Auto Band Switching 

• Broadbanded 

• HF 500 Watt Linear 

AT GREAT LOW, LOW PRICES 


(25W.220MH/.FM) 


IC*4/ A |25W.70cm FM) 

CALL FOR LOW, LOW PRICE 


gfl ICOM 

IC-R7000 


ICOM IC-735 


IC-02AT 

IC-04AT 


25 MHz-1300 MHz 

NOW TAKING ORDERS 
FOR FIRST SHIPMENT 


The Latest in ICOM s Long 
Line ol HF Transceivers 

CALL FOR LOW. LOW PRICE 


QUALIFIED PERSONNEi 
FOR IN STORE DEMOS 


PHOENIX. AZ 95015 

1702W Cameiback Rd 
(602) ?42 3515 Bob, K7RDH 
East ol Hwv U 

VAN NUYS, CA 91401 

6265 Sepulveda Sfvd 
(818) 988-2212 Al, Mgr K6YRA 
Sfln DiegO Fwy fll 6'vcl 


OAKLAND, CA *4606 

2210 Livingston SI . 

H15) 534 5757 Don. Mgr N6IFE 
Hwy i lit? ?3td Ave Ent 


ANAHEIM. CA 92801 

2620 W La Pnlma * 

(714) 761 3033, (213) 860-2040 

BfliwwFi OisTinrylfiTirj J Knuds tiirrry Farm 

BURLINGAME. CA *4010 

9*9 Howard Ave , 

(415) 342-6757 George Mgr WB6DSV 
5 south on 10t irgm 5FO 


Bob Fdiraro W6RJ 

Presttlrml 

Jim Rafferty N6RJ 

VP So Calif Oiv 

Anaheim Mgr 


SAN DIEGO, CA *2123 

5375 Kearny Villa Rd 
(619)560 4900 (Henri. Mgr K6NA 
Hwy i£3 A Ctmwnont Mesa Blvd 


More Details? CHECK OFF Page 126 
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Message 
Master 

Real-voice message system 
For any repeater or base 



Now you can communicate vital information even when 
the station you are calling is not on the air — with 
Message Master. Message Master is a solid state voice 
recording system which can record messages just by 
listening to you speak, store messages in memory, and 
deliver messages on demand. If you can't be there to 
deliver your messages let Message Master deliver them 
for you - any messages in any language and in your own 
voice! 

Message Master connects easily to any radio system for 
remote access: repeaters, base stations, even transceiv¬ 
ers, It can even be connected to an autopatch device to 
exchange messages between your radio system and the 
telephone network. 

Message Master is a multi-user system with mailbox 
style personalized message service for a hundred users 
With 8 minutes of message storage it can store 
hundreds of messages simultaneously making it ideal 
for large* active repeater groups 

Would you like your callsign identifications, 
tail messages* and bulletin messages sent in 
real-voice? Message Master can send them 
too. Record several identification messages 
and it will even send a different ID each time. 

Almost like magic, Message Master knows 
when to send identifications and tail mes¬ 
sages so it needs no special control signals 
from your base or repeater. 

Call or write for further information before 
you make another wasted call. 


Create messages Just by talking. Message Master's 
'real-voice* technique saves YOUR VOICE In digital 
memory to deliver messages In your own voice, lan¬ 
guage and dialect. 

Mailbox-style operation gives individual message 
delivery service to 100 system users* 

Easily added to any repeater or base station for re- 
mote operation with only four connections. 

Special features Include callsign Identifications, tail 
messages, and bulletin messages. 

Digital message storage provides instant playback of 
stored messages. 

Modular memory meets your exact needs from 2 to 8 
minutes of total message storage. 


Serving ali your repeater needs 

— Mark 4 Repeaters and Repeater Controllers are THE PER¬ 
FORMANCE LEADERS with real voice , more autodial numbers, 
more synthesized voice and more features, 

— Mark 3 Repeaters offer the winning combination of high per¬ 
formance and high value. 

— L R-1 Repeaters boast superb RF circuitry at an economical 
price. 

— MR-4 Receivers with 7 helical resonators are the only receivers 
to choose in harsh RF environments. 


Commercial users: Ask for a brochure on 
the Message Master Electronic Dispatcher 
with group and all call messaging. 

SEE US IN DAYTON 
Booths 106, 107, 108 



— PA-J00 Amplifiers with rugged TMOS power FETs give you a 
continuous duty high power signal. 



COMING SOON; A 4-channel re¬ 
ceiver voting system which oper¬ 
ates on true signal-to-noise ratio to 
extend your coverage by linking to 
remote receivers. 


KENDECOM INC. 

MICRO CONTROL SPECIALTIES 


23 Elm Park 
Groveland, MA 01834 
(617) 372-3442 
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Six jumpers plus 
60 minutes equals: 

• eight additional memories 

• 10-Hz readout 

• scanning 

• full transmit coverage 


modifying the Trio-Kenwood 

TS-930S 


Kenwood's TS-930S transceiver includes a number 
of unadvertised capabilities. This article describes four 
of them that can be enabled by making just four sim¬ 
ple modifications. These modifications require no addi¬ 
tional parts except for one solder lug and about 3 feet 
(0.9 meter) of No. 18 (or smaller) insulated wire. They 
can be completed within an hour after removing the 
930's covers. 

I'll describe the modifications first, then explain how 
to install them. 

four simple mods 

• Mod 1: eight additional memories. Adding one 
jumper results in each VFO (A and B) having 8 mem¬ 
ories, creating a total of 16. 

• Mod 2: 10 Hz readout. Ever notice the unused 
seven-segment LED on the left end of the frequency 
display? One jumper makes it usable by shifting the 
frequency display one digit to the left, resulting in 10 
Hz resolution of the displayed frequency. 

• Mod 3: Scanning. Add one jumper and the 930 
will scan through the 8 frequencies stored in either of 
the VFO A or B memories. 

• Mod 4: Full coverage on transmit. Add three 
jumpers and the 930 is ready to transmit on WARC, 
MARS, and the remainder of the nonamateur frequen¬ 
cies in the 1.5—30 MHz range. 

getting ready 

As with all modification articles, please read this arti¬ 
cle several times before you heat up the soldering iron. 


I Doing so may well save you headaches later when you 
apply power to the set. 

After disconnecting everything from your 930, 
remove the top and bottom covers (16 screws) and 
place the rig top side up, facing you, on a cushioned 
surface. Each of the modifications requires access to 
the digital-unit board, which is hidden under the 
speaker and VOX control assembly, which can be 
removed by removing the four screws that hold it to 
the main chassis of the 930. Lift the assembly upward 
slightly and disconnect the small 2-conductor plug 
(with the red and white wires) from the digital-unit 
board. Disconnect the speaker leads (remember their 
polarity) and the other two connectors that plug into 
the small board directly beneath the VOX controls. Set 
the assembly aside. 

Two of the mods require access to the back of the 
front panel. This is easily accomplished thanks to the 
cabinet's sensible design. On each side of the 930 
you'll find the front panel mounting brackets. There 
are two flathead screws and one roundhead screw in 
each bracket. Refer to fig, 1 for their locations. Move 
the 930 toward the front of your work table so that 
a few inches of the rig hangs over the edge. The panel 
will tilt forward after (1) removal of the two flathead 
screws from each bracket and (2) careful loosening 
— not removal — of the roundhead screws. The panel 
may tilt on its own, so keep one hand on it while you 

By Roger J. Hoffman, WB9BXT, 5719 La Vis¬ 
ta Drive, Alexandria, Virginia 22310 
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ION 


9 Autry 

Irvine. CA 92718 
(714) 458-7277 


Canadian Distributor 

Eostcom Industries, Ltd 

4511 Owsswood Dr 

Downsvitw, Ontario, Canada M3J 2V6 

(416) 638 7995 



ASTRON POWER SUPPLIES 

► HEAVY DUTY * HIGH QUALITY ■ RUGGED * RELIABLE 


INSIDE VIEW - RS-12A 


RS m VS SERIES 
SPECIAL FEATURES 

* SOLID STATE ELECTRONICALLY REGULATED 

* FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

* CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-4A 

* MAINTAIN REGULATION & LOW RIPPLE at low line 
inpul Vottage. 

* HEAVY DUTY HEAT SINK - CHASSIS MOUNT FUSE 

* THREE CONDUCTOR POWER CORO 

* ONE YEAR WARRANTY * MADE IN USA 


PERFORMANCE SPECIFICATIONS 

* INPUT VOLTAGE IDS - 125 VAC 

* OUTPUT VOLTAGE 13 8 VDC t 0 05 volts 
(Internally Adjustable: 1H5 VDC) 

* RIPPLE Less than 5mv peak to peak (full load 
& low line) 


MODEL RS-50A 


0 


■ ■ 


MODtl RM-35A 


RS-A SERIES 


MODEL RS-7A 


RS-M SERIES 


MODEL RS-35M 


VS-M SERIES 


MODEL VS-20M 

RS-S SERIES 











MODEL RS*50M 

1 

MODEL VS-50M 

19" X 5 '/4 RACK MOUNT POWER SUPPLIES 





Conti nu Dili 

ICS* 

Shi (IN) 

Shipping 

Model 

Duty (AMPS) 

(AMPS) 

HXffXD 

W 1 , (lbs*) 

RM 35A 

?s 

35 

5’4 x 19 * 12 1 > 

38 

R M 50A 

37 

50 

5'A x 19 x 12V? 

50 

* Separate Volt and Amp Meiers 




RM35M 

?5 

35 

5 1 -i x 19 - 1 2 1 > 

38 

RM SOM 

37 

50 

£U i 19 - 12 V? 

50 


Continuous 

ICS* 

Size (IN) 

Shipping 

MODEL 

Duty (Amps) 

(Amps} 

H x W X 0 

W! (10$) 

RS*4A 

3 

4 

3V* x 6 Yt x 9 

5 

RS 7A 

5 

7 

3 V* x 6 Vi x 9 

9 

RS’7B 

5 

7 

4 7'} 10’- 

10 

RS-1QA 

7 5 

10 

4 x 7V) x 10V* 

11 

RS-I2A 

9 

12 

4 1 /? x 8x9 

13 

IRS-20A 

16 

20 

5x9x1 Q 1 /? 

18 

RS-35A 

25 

35 

5 x ii x 11 

27 

RS-50A 

37 

50 

6 x 13V* x 11 

46 

* Swilchable von and Amp meter 





Continuous 

ICS* 

Size (IN) 

Shipping 

MODEL 

Duty (Amps) 

( AmpsJ 

H x W x D 

Wt (lbs) 

HS-12M 

9 

12 

A’/j x 8 x 9 

13 

RS’20M 

16 

20 

5 x 9 x tOV? 

19 

RS-35M 

25 

35 

5x11x11 

27 

RS-50M 

37 

50 

6 x 13 V. x 11 

46 

* Separate Volt and Amp Meiers 




* Output VolLage adjustable 1mm 2 15 volls 




• Current limit ad | us table Irom I 5 amps to Full Load 




Continuous Duty 

ICS* 




(Amps) 

(Amps) 

Size (IN| 

Shipping 

MODEL 

U 13 WDCw 10VOCw SYOC 

@13.AV 

HxWiD 

Wt jibs) 

1 VS-20M 

16 9 i 

20 

5 x 9 x IOVi 

20 

VS*35M 

25 15 7 

35 

5x11x11 

29 

VS-SOM 

37 22 10 

50 

6 x 13 V- x 11 

46 


Built in sneaker 


MODEL RS-12S 



Contmous 

ICS* 

Size (IN) 

Shipping 

MODEL 

Duly (Amps) 

Amps 

HiWlD 

Wi (lbs) 

RS7S 

5 

7 

4 x V/ t x IQft 

10 

RS IDS 

7,5 

10 

4 x l%t 10'4 

12 

RVIOKFi-r LTRl 

7.5 

10 

4*9-33 

13 

RS 12S 

9 

12 

414 x B x 9 

13 

RS20S 

16 

20 

5x9 * 10V, 

IB 


• il 






























fig. 1. Front panel mounting bracket screws. 



fig 2. Contact for mod 2 is at 12 o'clock position. 



fig. 3. Connections for mods T. 2 , and 3 on digital unit board 


loosen the roundhead screws. Tilt the panel down 
about 60 degrees and retighten the roundheads. This 
will help to maintain the tilt of the panel and will pre¬ 
vent straining the multitude of wires connected to it. 

mod installations 

Mod 1 (8 additional memories) requires a jum 


per from pin 5, plug 7 on the digital unit board to 
ground through a switch. The function switch IVFO 
A, VFO B, etc.) has an empty contact to ground when 
it is placed in the VFO B position. Figure 2 shows the 
location of the switch contact on the back of the 
switch's circuit board. Check continuity to ground 
through this contact to verify that you have the right 
one. Remember to place the switch in the VFO B posi 
tion for this check. Solder one end of the jumper to 
this contact. The other end of the jumper needs to be 
bent into a small hairpin loop and fitted into the empty 
hole for pin S f plug 7. (See fig, 3 for the location of 
plug 7.) My 930 is seldom moved, so I don't worry 
about the jumper possibly pulling out of the hole. 
You'll need to experiment a bit with the size and shape 
of the hairpin to achieve a snug fit. 

When finished, power up the 930 and program a 
few frequencies into the VFO A memories as you nor¬ 
mally would. Then select VFO 8 and program a few 
more frequencies. Recall the memories, switching 
between VFO A and B. You'll notice that you now 
have the capability of 16 memories. If not, go back 
and check your jumper. 

Mod 2 (10-Hz readout) requires installation of a 
jumper from pin 1, plug 8 on the digital unit board to 
ground, (See fig, 3 for the location of plug 8.) I used 
the hairpin trick again to connect the plug end of the 
jumper. A solder lug is connected to the other end, 
which can then be connected to any convenient screw 
in the chassis. I used one of the speaker/VOX assem 
bly holddown screws. Test the mod by powering up 
the rig. 

Mod 3 (scanning) requires a jumper from pin 3, 
plug 8 on the digital-unit board to ground through a 
switch. Use the hairpin method to connect the jurn- 
per to the plug. The other end of the jumper connects 
to the panel light DIM switch, which has an extra con¬ 
tact to ground when it's in the DIM position. (Figure 
4A shows the location of this contact, with Figure 
4B showing this in greater detail. Again, check con 
tinuity to ground with the switch in the DIM position 
to verify that you have the correct contact. When 
you've finished this modification, power up again, load 
up the memories, select VFO A and depress the DIM 
switch. Notice that the scanning starts with memory 
channel 1, scans to 8, and repeats, stopping on each 
channel for about 2 seconds. To scan VFO B mem¬ 
ory channels, you must first initiate scanning in VFO 
A and then select VFO B, Scanning will not initiate 
in VFO B. In addition, only 8 channels can be scanned 
(that is, either VFO A or VFO Bh 

Mod 4 (full coverage transmit) requires three 
jumpers on the digital unit board. The first one pro¬ 
vides transmit coverage for the WARC bands. The 
other two provide the remaining coverage. If the 
WARC jumper is not installed, the 930 will still trans- 
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Jig. 4A, Dim switch circuit board 


mil over the entire 1,5 to 30-MHz range with the 
exception of rheO,5-MH? segments, that contain the 
WARC bands* If you want only the WARC coverage, 
install only the first jumper, which goes from pin 12, 
U23 to ground. (Note: on two of the three 930s I've 
modified, the WARC jumper had already been installed 
at the factory)* The second jumper goes from pin 9, 
U11 to pin 12, U21, The third jumper goes from pin 
9, U12 to pin 12, U22, A dose inspection of fig. 5 will 
show that each of the connections to the above ICs 
can be made on unused solder pads on the digital-unit 
hoard, I melted a small amount of solder on each of 
the pads before installing the jumpers. The grounded 
end of the WARC jumper can be attached to the same 
soider lug that was used for the 10-Hz mod. You'll find 
that the optional tuner (AT 930) covers the WARC 
bands, but not the general-coverage bands, 

final steps 

Reinstall the speaker/VOX assembly, remembering 
to reconnect the four cable assemblies that were dis 
connected earlier Reattach the front panel, taking care 
not to pinch any wires* Replace the covers, and enjoy* 

conclusion 

What's my assessment of the mods? Well, I hardly 
ever used the eight memories that came with the 930, 
so f really didn't need eight more, although l do use 
some of them now for scanning. I use the scanning 
feature to locate the family net at 14 177 MHz l i ) by 
programming from 14.175.5 to 14,179.0 in 50-Hz steps 
and scanning through them while attending to other 
tasks in the station, I also use it for checking band 





( *v // / / /* 
\ • / / / • 



fig. A B, Lower left corner of dim switch cirrint board 



fig, 5 Location of connection points for mod 4. 


openings by programming frequencies in different 
bands. One caution: the 930 will scan as long as the 
DIM switch is depressed. This includes the transmit 
mode, so be sure to disable the scanning before trans¬ 
mitting! The 10-Hz resolution isn't needed except to 
program scanning frequencies, so it's really just a nov 
elty. The full transmit coverage is necessary if you 
want to use the 930 on some of the MARS frequen 
cies, as I do. 

Thanks go to DL3AM and KW9G (ex WA9GMK), 
who assisted in installing these modifications. Thanks 
also to Trio-Kenwood for its courteous approval of my 
request to reproduce portions of the 930 Technical 
Service manual for this article. Copies are available 
from TRIO-KENWOOD, 1111 West Walnut Street, 
Compton, California 90220. 
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pacesefre' in Amateur radio 




“DX-cellenceP 


TS-940S 

The newTS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com¬ 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exciusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

* IOCFtj duty cycle transmitter. 

Super efficient cooling system using 
special air ducting works with the inter 
nal heavy duty power supply to allow 
continuous transmission at full power 
output for periods exceeding one hour 

* High stability, dual digital VFQs 
An optical encoder and the flywheel 
VEQ knob give the TS-94GS a positive 
tuning u feeir 

* Graphic display of operating 
features. 

Exclusive multi function LCD sub 


display panel shows CW VBT, SSB 
slope tuning, ns well as frequency, 
time and AT 940 antenna tuner status. 

* Low distortion transmitter. 
Kenwood’s unique transmitter design 
delivers top “quality Kenwood 1 ’ sound 

* Keyboard entry frequency selection. 
Operating frequencies may be directly 
entered into the TS-940S without using 
the VFO knob 

* QRM-fighting features. 

Remove "rotten GRM' with the SSB 
slope tuning. CW VBT. notch filter, AF 
tune, and CW pitch control 

* Built-in FM, plus SSB, CW, AM, FSK, 

* Semi or full break-in (GSK) CW 

* 40 memory channels. 

Mode and frequency may be stored in 
4 groups of 10 channels each 

* Programmable scanning. 

* General coverage receiver. 

Tunes from 160 kHz to 30 MHz. 

* 1 yr. limited warranty. 

Another Kenwood First! 

Optional accessories: 

AT 940 full range (160-IQrn) auto¬ 
matic antenna tuner ■ SP-940 external 



Interface IF-232C/IF-10B 


speaker with audio tillering VC: 455C 1 
(500 Hz). YG -455CN -1 (250 Hz), 

YK-88C 1 (500 Hz) CW filters; YK 88A 1 
(6 kHz) AM filter VS 1 voice synthesizer 

■ SOI temper at ure compensated 
crystal oscillator - MC-42S UP/DOWN 
hand mlc. - MC I30A, MC 80, MC-85 
deluxe base station mics. • PC-1A phone 
patch i ' TL- 922A linear amplifier 

■ SM-220 station monitor * BS 8 pan 
display - SW-200A and SW-2000 SWR 
and power meters 


4 



MoreTS-940S information is available 
from oulhori/ed Kenwood dealers. 
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SPECIAL SALE $249 


0-777 THE MOST ADVANCED COMPUTER INTERFACE 
EVER DESIGNED FOR COMMERCIAL AND AMATEUR USE. 

Rm BIT INVERSION (RTTYJ, ASCII. AMTOR (MODE A |ARQ|. MODE B (FEC AND 
SEL FEC|. MODE L|. CW. ANY SPEED ANY SHIFT |ASCII AND BAUDOT]* 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

6617 S.W 129th Terrace, Miami, Florida 33176 Telephone (305) 233-3631 Tele* 80-3356 


MANUFACTURER 

TONO CORPORATION 

98 Motosoja Machi. Maebashr-Shi, 371, Japan 


’PLEASE CALL FOR DETAILS 

’’Dual Amtor Cammeruu/ quality, the EXL 50001: mcnrpoMtes two completely separate modems I” lully support the .inuieur Amtoi 
codes and all of (he CC lli fecommend.itions *176-2 Ini commetcial requirements 

Spei ific.it torts Subject 10 Change 


THE STANDARDS OF EXCELLENCE 

SUPERIOR WEAK SIGNAL PERFORMANCE 
COMMERCIAL MODEM 

COMPARE with ANY unit at ANY Price 


• AUTOMATICSENOrfiECEIVE—ANV SPEED ANV SHIFI ■ BUIl TIN COMPUTER GRADE 5' MONITOR • EXTERNA! MONITOR JACK * 1IMECL0CK0N 
SCREEN * TIMED TRANSMISSION AND RECEIVING • SELCAL • CRYSTAL CONTROLLED AFSK MODULATOR - PHOTOCOUPLERCW.FSK kEYEH * ASCII 
KEY ARRANGEMENT - IS CHANNEL BATTERY BACK-UP MEMORY • 1.280 CHARACTER DISPLAY MEMORY * SPLIT SCREEN TYPE-AHEAD BUFEFR ■ 
FUNCTION SCREEN DISPLAY • PARALLEL PRINTER INTERFACE • SPEEDS CW 5-100 WPM IAUTOTRACK), 12-300 BAUD (ASCII AND BAUDOT) 12-600 
BAUD TTL 100 BAUO ARQ/EEC AMTOR • ATC ■ RUH-0U1 FUNCTION • AUTOMATIC CRJLF • WORO MODE • LINE MODE * WORD WRAP AROUND 

• ECHO * TEXT CURSOR CONTROL - USOS • DIDDLE ■ TEST MESSAGES (RY ANDQHFi - MARK AND BREAK (SPACE AND BREAK) SYSIEM • VARIABLE 
CW WEIGHTS • AUDIO MONITOR CRICUIT BUILT IN ■ CW PRACTICf I UNCI ION • CW HANOOM GENERATOR - BARGRAPH LED METER FOR TUNING ■ 
OSCILLOSCOPE OUTPUTS • BUILT IN 100 120 / 220-240 VAC 50/60HZ AND 13 BVOC POWER SUPPLIES • AND MUCH, MUCH MORE * SIZE 14W * 1*10 * 
5H • 1 YEAR LIMITED WARRANTY • 


• AUTO DECODING: Automatically decodes signal and displays mode, speed and polarity on the CRT — COMPARE! 

• 28 BAR-IEO'S and LED'S plus a Bar-Graph Tuning Indicalor indicate (unction, mode, and status — COMPARE! 

• The awesome power ol ihe e -777 is limited only by the Imagination el the user and the terminal program of the computer. 

• Use with Any computer that has HS232 or TTL I/O. IBM, Apple, Commodore. TRSBO, etc, 


• ‘SPEEDS CW 5-100 WPM |AUTOTHACKI 12-200 BAUO (ASCII AND BAUDOT I ; 12-600 BAUO TTL. AND RS2320R IR LEVEL OAIA CONNECTION -100 2400 
BAUO (ASCII) OR 45 5-200 BAUD (BAUDOT) • SELCAL • MEMORY 15 CHANNEIS *768 CHARACTER INPUT BUFFER * AUTO PTT * CW ID * DtOQLE 
■ USOS • ECHO * AUTO CR7LF - AIC ■ RUB-OUT • CW PRACTICE GENERA I OR • VARIABLE CW WEIGHTS * TEST MESSAGE (RY AND QBF) -FULL CRT 
FUNCTION DISPLAY ■ MARK AND BREAK (SPACE AND BREAK) SYSTEM • XTAl AFSK • AUDIO MONITOR • OSCILLOSCOPE OUTPUTS • AND MUCH. 
MUCH MORE * POWER SUPPLY REQUIREMENTS I3.B V OG. 7D0MA • SI/E 9W * 10D * 2'vH * 1 YEAR LIMITED WARRANTY • 


SHOWN WITH OPTIONAL PACKET TNC 

Everything built in — nothing else to buy! 




Everything Built In - Including Software — 


Nothing £/se To Buy! 


THE WORLD OF VHF/HF PACKET*, 
CW. RTTY. ASCII ANO NEW DUAL 
AMTOR** IS AS CLOSE AS YOUR 
FINGERTIPS WITH THE BRILLIANTLY 
INNOVATIVE STATE-OF-THE-ART 
MICRO-COMPUTER CONTROLLED 
EXL-5000E. I SPECIAL SALE 

*649 

With Packet Radio - S749/S795 
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ATTENTION 


Pyle Woofer 

Superior qualify Pyfe 0rivers ar* 
jtvmlnbte from 113 dt faniaslic 
prices Build your owti spell k**' 
sy*inm find ^av& 10 ' 16 ounce 
mflyrust. 75 watts 
eUr-ioo € .-j, j j r-. 

When you buy a pair 


Joystick for Atari and 
Commodore 

Comfortable pir.lol grip type We 
also hive joysiick* for Apple IHM 
and others 

K3-7&5 


Digital Multimeter 

3> digit shock mounted display. 
Four DCV ranges Four DC A 
hinges Two ACV ranges. Four 
ohm fanges, input mnpednnce 

4Mohm *0095 

*72-057 


Breadboard Module 

Superior duality aefitat plasiic 
Holds form ifiij lesists heal up to 
630 nu points. POO disl 

*72-337 


v 12 Inch Monitor 

This green semen monitor rj 
compatible with NCR and IBM 
PCs Wilt not accepi composim 

^70 519” 


Kits 

We carry unique electronic kits fur 
1 he advanced and beginner 


Robotics Motors 

We carry many motors to use 
when designing or kit building 

At low fc* e i m > 


Solenoids 

Pnrtecl kir robotics applications 
Mound or square mounting 
12VDC Powerful 

«W-*9Q 

126-895 


Heatsinks 

We carry hefc! Sinks lor TO-3. 

J TO-5. T0-220 transislors Perfect 
for kit building 

A« ki*r H 2U 


CALL TOLL FREE 
1 - 800 - 551-1522 


FREE Electronic Devices Catalog filled with: 
resistors, capacitors, transistors speakers, 
transformers, switches, tubes, ICs, test 
equipment, kits, fuses, connectors, wire and 
more. For further information about these 
products and other exciting values, get a copy 
of our new 64 page catalog, 


MCM ELECTRONICS 

A DIVISION OF PREMIER INDUSTRIAL 




MICROCOMPUTER 
REPEATER CONTROL 




$129 


itifU 


RPT-2A Kit Only Sl?9 pkii 1300 shipping 

PROCESSOR CONCEPTS 

p o box 

MINNEAKTLIS MN 55432 

III 1 2) im 0*172 7pm 10pm evenings 




City 


I DICK iMUH flECTBONICS WC V 

P O 37*« 0«*dwC>i>.T C <fy t A 9*063 ' 

tVi BYlHIFKr IOP IH| HIOG^NIC 5 f NThUSlAjlI 


w 

Wondering when the new Dick Smith 
Electronics Catalog was coming out 9 

Our new 86 catalog Is scheduled 
for April release tfs Bigger & Brighter, 
with hundreds of exciting new 
products & pages of useful data 
Hurry to reserve yout copy now! 






r.Al l all WHITI IUHIHH CA1 A((M. ANll M'lO H.AMttff!, 


800 - 521-2333 

800 - 482-3610 


14B 


Please reserve my copy of the 1986 0k:k Smith 
Catalog r enclose Si to cover shipping 


Name 


DICK SMITH ELECTRONICS 
Where you'll find 
EVERYTHING FOR THE 
ELECTRONICS ENTHUSIAST | 
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WEBSTER COMMUNICATIONS INC. 
ns BELLARMINE 
ROCHESTER, Ml 48063 
313-375-0420 

CALL TOLL FREE 


inn injuring thi> MICRO Rf PF A t E R CONTROLLER RPT .A <i run* 
Cfincupt m IOW COST HASy TO iNTf hf Al> nhcfocOTfiMW 

■’■'[Hiiilni r nnlrnl r old kun tHhirilfi wuh d m.ih» a I lllv .in 

WKUKvrvpuim' lh«t *Wv ME W FEATURES HlCH RFL LAflllllV 
IGW W WI R SM A] | fit/T if* I FULI DOCUMt M1ATKIN In yum 
',yV{nn I Ji'im'I milijflaffl irlrfifj ini wilM mnl rn|HMEiH* DuLnlinJ m 
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BIRD MODEL 4304 


NO ELEMENTS 
25-1000 MHZ 
RF SAMPLING PORT 

*ufw)>i;cn BIRD oisttituroi 


AdOfPSl 


April 1386 [(3 73 


More Details? CHECK OFF Page 126 
















AUTHORIZED KENWOOD 
l-COM RADIO DEALER 


KENWOOD 
ra icom A 


H i mASTFK .INC ?m Buctfurm ftxe CurksDunj W 
Vj :^&301 CU-ltftHjrQ PhoOt [3QI> 624 ytfib o» W V.i To* 
t^0fr3S? 3t77 

HAROtD Hf ASTin kABOHX Ffcdgc field Place OtitkxW 

Beach FI 320 7A Hand* Phone [9041 6?3 4086 

NtW NATION Willl TOLL f REE TELEPHONE 1 SOON F1A0IU 

1 500 94 Jtm 

CjJI ui for i quofahnn WF Will SAVE YOU MONEY* 


ALCON 


COMMUNICATIONS 


Falcon Communications, Well Known for MOSFET Repeater Power 
Amplifiers, Also Makes A Hard Working Line of Bipolar Power Amplifiers 
For Mobile Use. Our 2 Meter Mobile Amplifiers include: 

Model 5121 2 Watts in = 150 out 


Model 5122 


Model 5123 


Model 6126 


Model 4109 


2 Walts in = 150 out 

1 Watt in = 90 oil 

10 Walls in - 150 out 

2 Watts in = 50 out 

30 Watts in = 150 out 
10 Watts in = 90 out 

10 Watts in = 75 out 
2 Watts in = 30 out 


List S285 


List $275 


List $235 


List $170 


A FEW FEATURES: 


plug in receive pre-amp 
12 db gain 

2 db noise figure List $36 

SEE US AT DAYTON 


1) Made in the USA 

2) All mode (FM, SSB, CW) 

3) Optional plug in receive preamp 


4) Automatic COR or remote keying 

5) Built in thermal protection 

6) Full i Year warranty 


For information On Our Complete Line See Your Local Dealer Or Call Factory Direct 

P.O. Box 8979 * Newport Beach, CA 92658 

(714) 760 3622 


Inter-Ear-Communication-System 

A space age system that allows you to send and 
receive your message through your ear and leave 
your hands free. _ ^ 




* Replace your HTs awkward speaker-micro phone with 
an mearmicrophone* 

* Discrete HT communications leaves you with both 
hands free. 

* Allows voice communications in noisy environments. 

* Our n^eantalk Interfaces with almost all HTs, which 
have external speaker microphone output jacks. 

* Custom hybrid circuit 

* tow power consumption. Transmits at 5mA and less 
than IOuA when receiving* 

* One year warranty* ICPC OH A 

Dealer inquiries are invited, 


$99.95 includes I ECS-200 control unit Ear transducer, 

9V battery, 6-pin output connector and Instruction sheet. 

(Add 6% sales tax lor California residents.) i 

Custom made interface cable tor TEMPO 15 j all ICOM 
HTs are available at $19.95 

FOH ALL PREPAID ORDERS, SHIPPING AND HANDLING 
CHARGE WILL BE PAID BY N'EAR^TALK. 


HUE 


communications, inc. 


22511 Aspan Street • Lake Forest • Calif. 92630-6321 

(714) 581-4900 Telex 29-7385 ACE UR Fax (714) 768-4410 


EXMET, your source far METALLURGICAL ASSI& 
TANGE and DISCOUNTED PRONG on Alum mum 
Tubing anti Shapes, plus Carbon, AHoy. 5S, and Gal 
vanned Tubing Examples below are only a small 
I faction of our siork Please rail or write tor additional 
sloL-k si/es 

Aluminum Tubing (Alloy 6G61TSJ 


OD, 

X 

Wall 

Length 

Price per Length 

1/2" 

x 

053" 

12 11 

$ 1026 

7/0" 

X 

050" 

12 It 

IB 40 


X 

05B" 

12 ft 

21 B2 

1-1/4" 

X 

.050- 

12 ft. 

27 35 

1-1/2" 

X 

050" 

12 ft 

33 37 

1 -1/2" 

X 

125" 

?A ft 

76 20 

2" 

X 

05B" 

12 ft 

44 93 

2" 

St 

250" 

12 ft 

193 92 

3” 

X 

065" 

12 ft 

76 14 


Stainless Steel, Carbon Steel. Alloyed Si eel, and Gal 
vamzed Steel Tubing in slock Thai 010011; ASTM 
Standards 

Policies All prices FOB Twinsburg Ohio Payment 
by MC or Visa, cheo or money order or COD Mini- 
muin nnlt'i y >0 ( X) Vi ii < j 1 no a rid Club discoi in Es avail ■ 
able Ohio residents add 5 V? 'Hi Sales Tax 

EXMET, INC. % 

2170 E. Aurora Rd* t P O. Box 117 
Twinsburg, Ohio 44087 ■ 216-425-8455 

See You At Dayton! ^ ISO 


DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Get state-of-the-art performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

* BASIC Improvement 

* Audio Bandpass Filter 

* Audio IC Amplifier 

TUBES $23 PPO KITS $25 PPD 

OVERSEAS AIR S7 

SARTORI ASSOCIATES, W5DA 

BOX 832085 

RICHARDSON, TX 75083 *- 152 
214-494-3093 
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PRACTICALLY SPEAKING ...7f ^ 


keep it cool . . . and 
you'll keep it long 

"Keep cool" — good advice for peo¬ 
ple on a hot day, and good advice for 
electronic equipment anytime. Heat is 
the number-one assassin of electronic 
equipment. 

Many device ratings are based on 
maintaining certain operating temper¬ 
atures. One manufacturer of a "hob¬ 
byist grade" audio power transistor, 
for example, offers (and advertises 
prominently) a transistor with a seem¬ 
ingly tremendous collector power dis¬ 
sipation. But there's a catch: the 
power is available only at room tem¬ 
perature (77-86 degrees F, or 25-30 
degrees C). At temperatures above 30 
degrees Celsius, the transistor must be 
derated substantially. No matter where 
the transistor is used, if it's inside a 
cabinet or box the temperature will 
almost certainly exceed 30 degrees C! 

Similarly, RF power transistors in 
transmitters die as often from over¬ 
heating as from that elusive gremlin, 
VSWR, but the problem is less well 
recognized. I know one ham who lost 
the power transistors in his trurik- 
mounted 100-watt 2-meter power 
amplifier several times before he real¬ 
ized that the heat was the culprit! Dur¬ 
ing the summer months, the trunk of 
a car will sizzle even though the air- 
conditioned passenger cabin cools off 
within a few minutes. Moving the 
amplifier to behind the dashboard 
cured the problem. 

Reliability experts measure equip¬ 
ment performance in terms of "Mean 
Time Between Failure" (MTBF), which 
is usually expressed in hours. For 


example, an MTBF of 1000 hours 
implies that, for a large number of 
samples of the equipment, an average 
of one soul-destroying failure per thou¬ 
sand hours of operation will occur. 
One source claims that a 10-degree C 
rise in operating temperature will cut 
the MTBF almost in half. 

Just how important is cooling in 
electronic equipment? Let's consider 
some examples. About ten years ago 

f-1 



fig. 1. (4) Typical low-signal {low-heat 
transistor) does not use a heatsink. (£) 
Top-hat finned heatsink helps power 
transistors run cooler. 


I worked in a university hospital, repair¬ 
ing patient-monitoring equipment. The 
EKG oscilloscopes at the nurses' cen¬ 
tral station were a reliability nightmare. 
About once a week, usually at 3 AM, 
the staff would call me to come repair 
one of the four 'scopes. Yet the same 
model 'scopes operated reliably at the 
patients' bedsides. The problem was 
overheating of the central station 
'scopes, which were mounted inside 
a completely closed desk/console. 
After ten 1-inch ventilation holes were 
cut and a pair of 100-CFM "whisper 


fans" were installed, central station 
'scopes became as reliable as the bed¬ 
side 'scopes. 

A second example is a story of trag¬ 
edy prevented. My first personal com¬ 
puter was a Digital Group, Inc., Z80- 
based machine with 26K (2102 chips) 
of static memory. In those days, my 
kilobuck bought (in kit form) a mother¬ 
board, three 8K memory boards, a 
CPU board, a 64-line TV/cassette 
interface board (with some static 
memory chips on-board), and several 
input/output boards. All of those 
boards contained lots of TTL devices, 
and they generated a large amount of 
heat. The builder had to supply the 
cabinet, a ±12 VDC, 1-ampere dual¬ 
polarity power supply, and a + 5 volt 
DC, 10-ampere regulated power sup¬ 
ply. Since I operated the computer 
next to a ham rig, EMI both to and 
from the computer was an issue, so I 
had to use a well-shielded aluminum 
cabinet —and shielding isn't always 
compatible with heat dissipation. 

At first all those cards and the two 
DC power supplies were buttoned up 
inside the almost unvented aluminum 
cabinet. Needless to say, the temper¬ 
ature of the cabinet rose to egg-frying 
levels, and the HEP S-7000 power 
transistor used as the series-pass ele¬ 
ment in the voltage regulator operated 
hot enough to take off skin when 
touched. I knew that computer would 
be a reliability headache if the heat 
were not removed, so I installed a pair 
of 40-50 CFM fans: a 3.5-inch (8.89 
cm) model blowing across the S-7000 
heatsink and a 4.5 inch (11.43 cm) 
model cooling the printed circuit board 
compartment. Because of the EMI 
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fig. 2. (A) Two forms of plastic power 
devices packages. ( B ) Vertical or hori¬ 
zontal finned sheet metal heatsinks for 
the above devices. 


problem, the ventilation and blower 
opening were covered with perforated 
aluminum sheet metal. 

No one with any electronics experi¬ 
ence — however slight — can deny 
that heat is the primary killer of elec¬ 
tronic devices. Projects or equipment 
that pass or deliver large amounts of 
either current or power must be kept 
cool for proper operation. The meth¬ 
ods given in this article are simple and 
should be sufficient for most reader's 
applications. While reliability engineers 
and thermodynamicists may flinch at 
the lack of mathematical elegance, the 
methods are nonetheless effective. 

There's only one simple rule: where 
there's excessive heat, remove it. 
What do I mean by "excessive?" If the 
equipment feels too hot to touch, or 
has a history of unexplained failures 
and/or repairs, then it's probably run¬ 
ning too hot. An engineer will have 
specifications to meet and calculations 
to make, but these are beyond the 
scope of this article. The empirical 


"skin of the thumb" rule, however, 
suffices for our needs. 

Three basic tactics can be used 
either singly or in combination to dis¬ 
sipate heat: 

• radiate more heat, 

• improve natural ventilation, or 

• add or increase forced-air cooling. 

For most readers, water cooling isn't 
relevant even though some commer¬ 
cial broadcast transmitters use circulat¬ 
ing water for cooling. In fact, I once 
worked in a 10 kW AM broadcast sta¬ 
tion that used the waste heat from the 
transmitter's water radiator to heat the 
transmitter building! 

protecting transistors and 
1C regulators 

On small projects where it's not 


practical (or possible) to use forced-air 
cooling, you'll have to provide heat¬ 
sinking for the semiconductors. In 
fact, even most forced-air cooled 
projects will need these metal radia¬ 
tors. Figure 1A shows the metal TO-5 
transistor package. Most of these tran¬ 
sistors are mounted on printed circuit 
boards and are low-signal (and low- 
heat) devices. But certain TO-5 tran¬ 
sistors operate at moderate power 
levels (in audio drivers, for example). 
A "top-hat" finned heatsink ( fig. IB) 
is mounted on the TO-5 package to 
radiate heat. There are also other 
"spring clip" versions of this same kind 
of heatsink. 

Figure 2A shows two forms of plas¬ 
tic power device package. You'll find 
these packages in power transistors 
(e.g., 2N5249), thyristors, and three- 
terminal 1C voltage regulators. In the 
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fig. 3. (A ) Large finned heatsink used with TO-3 transistors, high-current voltage regu¬ 
lators, high current diodes and SCRs. 16) The "right" and "wrong" way of forcing air 
over finned surfaces. 
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case of regulators, the devices are 
often rated at 750mA in free air and 
1000mA when heatsinked. Either ver¬ 
tical or horizontal finned sheet metal 
heatsinks (fig 2B) are used to provide 
heat dissipation. Be sure to use a thin 
layer of silicone heat transfer grease 
between the metal tab surface on the 
transistor (or regulator) and the heat¬ 
sink. Also be sure to tighten the 
mounting screw properly in order to 
facilitate heat transfer to the heatsink. 

Sheetmetal heatsinks are used for 
TO-3 transistors and three-terminal 
regulators that are mounted on printed 
circuit boards. The bent sheetmetal 
heatsinks are good for up to about 10 
watts of power, or voltage regulators 
up to 1.5 amperes. For the 3-ampere, 
5-ampere, and 10-ampere voltage 
regulators that also use a TO-3 pack¬ 
age, it would be better to use a larger 
finned heatsink. 

Often the metal chassis itself is used 
for heatsinking. In these cases the 
transistors are bolted either directly to 
the metal chassis or mounted with 
mica insulators. In both cases, silicone 
heat transfer grease is used between 
the semiconductor device and the 
chassis. This method is especially suc¬ 
cessful when the chassis is large or 
unusually thick. 

Some printed circuit boards use 
large areas of unetched copper foil 
and/or large metal ridges or blocks to 
provide better heatsinking. This 
method is used especially where there 
are not single particular devices that 
can be individually heatsinked (e.g., a 
TO-220 transistor), but rather when 
there are a large number of heat- 
producing devices (such as TTL ICs). 

There are many different forms of 
large, finned heatsinks used for TO-3 
(and other) transistors, high current 
voltage regulators, high current 
diodes, and SCRs; fig. 3A shows a 
side view of one of these heatsinks. In 
this case, the TO-3 transistor (or other 
device) is mounted on the flat central 
surface of the heatsink with screws. In 
most situations, it's wise to use a thin 
smear of silicone heat transfer grease 
between the device and the heatsink. 
This grease is especially necessary 


when a mica insulator is placed 
between the semiconductor device 
and the heatsink. Again, it's essential 
to make sure that the mounting screws 
are cinched down tight enough to 
allow maximum heat transfer (but not 
enough to distort the device package). 
The big concern in selecting a heatsink 
is the amount of surface area, meas¬ 
ured in square inches or square centi¬ 
meters. 


When forced air is used to cool a 
heatsink — always a good idea when 
the power and/or current is high — 
then the orientation of the heatsink 
with respect to the airflow is some¬ 
times important. Figure 3B shows 
right and wrong ways to force air over 
the finned surfaces. Keep in mind, 
however, that the orientation is not 
always critical, especially when air 
from the "wrong" direction is suffi- 
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fig. 6. Another method of cooling multi-boards requires slots to be cut in socket¬ 
mounting chassis. 



® 



fig. 7. Several methods available for cooling RF power amplifier tubes. (A) Airflow is 
directed across glass envelope by fan. (B) Air flow is forced through socket and glass 
air chimney. 


cient or blows over the entire surface. 
The designations "right" or "wrong" 
are merely general considerations for 
some critical applications. 

other components 

Not only power transistors generate 
heat. Rectifier diodes and power resis¬ 
tors should be mounted with their bod¬ 
ies 0.125 to 0.250 inches (0.317 to 
0.635 cm) off the printed circuit board 
(see fig. 4). This procedure allows the 
heat to dissipate into the air instead of 
into the PCB material. I've seen many 
phenolic and some fiberglass printed 
wiring boards badly damaged from the 
effects of a 10-watt power resistor 
mounted flush to the surface. Some 
"bargain basement" rectifier diodes 
can meet their rated forward current 
only when the rectifier is mounted 
0.50-inch (1.27 cm) off the board and 
has its axial leads cut to 0.75-inches 
(1.9 cm) or longer. Those diodes are 
overrated and should be used only in 
lower current applications or shunned 
entirely. 

Layout is important when power 
components are mounted on the PCB. 
Try to avoid clustering power compo¬ 
nents in one small area of the board, 
especially when using cheap phenolic 
board material. Avoid placing heat- 
sensitive parts near power compo¬ 
nents. For example, 10-watt resistors 
should not be mounted adjacent to 
polystyrene capacitors or small tran¬ 
sistors. 

Besides reducing the operating life 
or limiting the power output of circuits, 
overheating can also decrease perfor¬ 
mance in other ways. Certain circuits 
— oscillators, for example — are inher¬ 
ently sensitive to heat. There was once 
a popular three-band kit-form HF tran¬ 
sceiver that suffered immense VFO 
drift because the JFET VFO was 
located right next to the RF/IF strip 
tubes. Although that was such a bad 
design error that nothing would really 
"fix" the situation, a lot of Amateurs 
were able to improve the frequency 
stability markedly with some thermal 
insulating material placed between the 
RF/IF PCB and the aluminum VFO 
housing. 


large multi-board projects 

When I first felt the temperature of 
my Digital Group, Inc., cabinet I took 
steps to get rid of the heat, and relia¬ 
bility was improved. Rarely does the 
homebrew builder have the flexibility 


that I had with my Vector Electronics 
S-100 cabinet. In most cases, the 
builder must make do with only a sin¬ 
gle fan and must be clever to make 
best use of it. Figure 5A shows a typi¬ 
cal large-scale multi-board project — 



78 


April 1986 






ANTENNA SALE 


HYGAIN TOWERS 

HG37SS .. C 

HG52SS .. A 

HG54HO... L 

HG70HD. t 


CUSMCRAFT 

A3 

A4 

r Ti “ - - - - 

40-CD2. 

AV5 

32-19 ,... 

215WB 

ARX2B ...... 

A144-H. 

A144-20T 


424 B 
AQP 1 


205 00 
275 00 
255 00 
275 00 
96 00 
89 00 
7500 
35,00 
46 00 
69 00 
75 00 
137.00 


KLIM 

KT34A...... 

KT34XA .... 

432-2QLBX . 
432-30LBX . 
435-18C . 
435-40C .... 

2M-13LBA 

2M-14C. 

2M 16LBX 
2M-22C..... 


* * * * -i 

■ a ii b • 


329 00 
475 00 
64 00 
90 00 
109 00 
149 00 
77 00 
85 00 
89 00 
115 00 


HYGAIN 

TH3JR , 


TH7 
EX 14.. 
14AVG. 
18AVT 


V2 


V3 


V4 


C 

A 

L 

L 


HUSTLER 

25% OFF ALL MOBILE 

6BTV ........ 129 00 


AEA 

144SR . . 


42 00 


BUTTERNUT 

HF6V ....... 

HF2V... 


118.00 

110.00 


RG213U 


$ 26/foot 


ROTATORS C 

CD45. A 

HAM IV.. L 

m m m w * + I I * * * S- * I * + V * * * ■ i i [ 

AVANTI 2M . 29.95 

HI'Q BALUN 9.95 


KENPRO 

KR400... 

KR500 ... 
KR600... 
KR5400 


139 00 
179 00 
225 00 
299.00 


102 NW BUSINESS PARK LANE 
KANSAS CITY, MISSOURI 64150 
816-741-8118 

CALL TOLL FREE 
1-800-821-7323 

MAS " E M.4»D .'SAUDOlM ELCOM E 



NEW! EASY, FUN KIT! 

New 2 kW tuner kit from TEN-TEC ends 
constant retuning, guarantees best match, 
and saves $80! Model 4229 Only $219 

Herd's the best antenna tuner In amateur radio) 


The best quality components, best design, and the best value. 

* Reversible "IT circuit guarantees best possible match and widest 
bandwidth—you may need to tune only once to cover the higher 
bands and only two or three times on lower bands * Finest quality 
parts—ceramic insulators—ceramic inductor form—heavy duty 
ceramic switch with silver contacts—silver plated roller inductor — 

* Built-in SWR bridge shows ratios from 1:1 to 5:1 • Built-in 2 kW 
dual-range watt meter shows power levels from 10 to 2000 watts 

* Handles 2 kW PEP, 1 kW CW * Frequency range 1.8—30 MHz 
continuous coverage * Built-in balun—matches variety of 
antennas, balanced or unbalanced, to 50 ohm unbalanced 
outputs * Built-in bypass switch * 4-position antenna 

selector * Coax connectors plus posl terminals * Lighted linear dial 
scale for easy tuning * Black finished aluminum cabinet with 
stainless stall bail (5Vfc*h X 12% "W x 13 Va "d) * Also available 
assembled as Model 229 in slightly different styling at $29M 


See your TEN-TEC dealer or write for details: 


Iran 


TEN-TEC , INC. 

Highway 411 East, Sevierville, TN 37862 




J 


CALL LONG DISTANCE ON 2 METERS 


Only 10 watts dove will deliver 75 watts 
ol RF power on 2M SSB, FM, or CW It is 
biased Class A8 for linear operation. The 
current dram is 8-9 amps at 
13.6 Vdc. It comes in a well 
constructed, rugged case 
with an oversized heat sink 
to keep it cool. Jt has a sen¬ 
sitive C.Q.R, circuitry, 
reliable SO 239 RF connec¬ 
tors, and an amplifier 
IN/OUT switch. The max¬ 
imum power input is 15 
watts 



Our products are backed by prompt fac¬ 
tory service and technical assistance. To 
become familiar with our other fine pro¬ 
ducts m the amateur radio 
market, call or write for our 
free product and small parts 
catalog 

Model 875 
Kit $109.95 

Wired & Tested $129.95 



Communication 
Concepts Inc. 

2&4A North Aragon * Oaylor* Ohio 796 Mil 


CCI 
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ICOM 




10751 9 band XCVR, V30 MHz 




ICOM 

HF Equipment List Juns 

IC-751 Xcvi ' 1399.00 Call £ 

IC-745 Xcvr 999.00 Call $ 

1C-735 Xvc> 849.00 Call S 

PS-55 Power Supply 160.00 139.95 

PS-35 Power Supply 160.00 139.95 

O or ai ufif c 

1C-R 7000 899.00 Call $ 

IC-71A 799 00 599.95 

VHF/UHF 

1C 02AT 2m, HT 349.00 Call S 

1C'2AT 269.00 CaltS 

IC'27i A 2m t Base 699.00 Call S 

IC-27A Compact 369.00 Call S 

IC3AT, HT 299.00 Call S 

1C 37A Compact Mobile 449.00 Call S 
IC-04AT 440 MHz, HT 379.00 Call S 

IC-4AT 299.00 Call S 

IC-471H 75w, 440 MHz 1099.00 Call S 
fC-47A 469.00 Caff $ 

1C 3200A 25W. dual bander 549.00 Call $ 
IC 290H25W. 2M SSB/FM 549.00 Call $ 
1C 490A 10W. 440, SSB/FM 649 00 Call $ 
RP 3010 UHF, Repeater 999.00 Call $ 
1C-1271A 1 2 GHz Base 999.00 Call $ 
tC 120 mob He 499 00 Call $ 


KENWOOD 
HF Equipment 

TS-9408 w/AT 
wo/AT 

TS-430S 

TS-83QS 

TS530S 

TS 670 Quad Bander 

Receivers 

R-2000 
R 1000 


List 

1999.95 
1799 95 

899.95 

949.95 

749.95 

699.95 


Juns 

Call $ 
CaltS 
Call $ 
Call S 
Call $ 
CaltS 



599.95 Call $ 
499 95 Call S 



TS'7t1A AIL MODE 2M XCVH 
VHF/UHF 

TR 260QA 2m ( FM, HT 339.95 C 
TR 3600 440. HT 349.95 C 

TH 21 AT Compact 2m 229.95 C 
TH 31 AT Compact 220 239,95 C 

TH 41 AT Compact 440 239.95 < 

TM 4000A 2m/70cm 599.95 i 


TM 2570A 70w, 2m 
TM 2550A 45w, 2m 
TM 2530A 25w, 2m 
TM 211A 2m, Mobile 
TM 411A 70 cm 
TS-71 fA 2m, All Mode 
TS 811A 440, Base 


339.95 

349.95 

229.95 

239.95 

239.95 

599.95 
Special 

549.95 
45995 

399.95 
369 95 
449 95 

799.95 
89995 


Call $ 
Calls 
Call 5 
Call S 
Call $ 
Super 
Cali S 
Call S 
Call $ 
Call S 
Call $ 
Call $ 
Call $ 
Call S 


FRG 9600 60-905 MHz Rec. 

YAESU 

HF Equipment List Juns 

FT ONE Xcvr 2859.00 Call $ 

FT 757GX Xcvr 879 95 Call S 

FT 980 CAT System 1659 00 Call $ 

FT-77 Compact Xcvr 599 00 Call $ 

Receivers 

FRG 8800 150 KHz 30 MHz 569,00 Call S 
FRG 9600 60 905 MHz 649.00 Call $ 

VHF/UHF 

FT-203R/TT 2m. HT 259.95 Call $ 

FT-2Q9RH 349,00 Call £ 

FT 103R/TT220MHZ 279,95 Call $ 

FT-703R/TT440MHZ 299 95 Call S 

FT-709 RH 440 MHz, HT 349.00 299.95 

NC-15 Quick Charger 79,00 Call $ 

FT-270 RH w/FTS-8 2m 439 00 CailS 

FT-726R All Mode 

OSCAR 925.00 Call S 

6m Module 215.95 Calf $ 

SU-726 109.95 CaJt $ 

430/726 299,95 Cali £| 

440/726 299.95 Call $ 

HF/726 225.95 Call S 

FT 27D0RH w/FTS-8 599 95 Cali $ 

FT-209RH w/FTS-6 359 95 Call $ 


ENCOMM 

Santee 
ST-20T 2m HT 

Welz 

Power Meters. Acces 

Tokyo Hy-Power 

VHF/UHF Amps/ 
Tuners 



List 

Juns 

349.95 

CailS 


Call $ 


Call $ 


ENCOMM 

is TE SYSTEMS 
MIRAGE 

S AMPSUPPLY 






BIRD Prod ucts I n Stock 
KLM Antennas 
Hustler Antennas In Stock 
Larsen Antennas In Stock 


Calls 
Calls 
Call S 

Calls 

Calls 

Call$ 

CaiJS 


AFA 

Kantronics 

Astron 

Bencher 

Amerilron 


Products In Stock 
Products In Stock 
Products In Stock 
Products in Slock 
Products In Stock 


•AMATEUR -TWO WAV -MARINE 
•CELLULAR M06ILE PHONE -SCANNER 

* Free UPS Cfl&ti Order 
(Mo&Micm Moat Place) 

* Shoppers call us Iasi save $$ 

* SE HAUL A ESPANOL 


2.1 to 3.0 GHz 
SWEEP GENERATOR 

• Maximum smus cuitai sweep from 

21 to 3 0 ghz 

• Guipui vanes less 
m A A man ±2 Ob 

* Sweep adjustable 

RMSwe 2 13 o/st44 oo t to over 900 MHz 

• Cutout is ailenuated (o about 0 DBm 
and transformed to about b2 ohms with 
20 ft oi RG-58 cable (BNC plug) 

• GO Hz horizontal sweep w/phase control 

■ Regulaied + 12 VDC and 15 VDC 
oulpul at less than 50 Ma 

■ Input power ts 120 VAC 

• Oiner microwave tesi and communi¬ 
cations equipment available 

• Puces include postage/handimg i! order 
includes check or money order 

• FOB Brookfield MO for C O.D or 

charge orders . - 

ROENSCH MICROWAVE K 

n ■ i 816-895-54 31 W 

eHOOKFIF.LD. MlSSOURr 6462B |\ 


^ m 


SAVE 


SAVE 


SAVE 


SAVE 


1983-84 ARRL 

AMATEUR RADIO CALL DIRECTORY 
WAS $15 75 NOW $4.95 SAVE $10*80 


*VfSA 


Please add $350 lo cover sbpping and handing 

Ham Radio’s Bookstore 

GREENVILLE, NH 03048 
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fig. 8 Temperature sensing circuit pro 
wides voltiige proportional to circuit tem 
perature, 


such as a microcomputer or Iran 
sceiver - in which plug-in printed wir¬ 
ing hoards are installed on a socketed 
motherboard. Usually, these PCBs are 
mounted in a closed cabinet for rea¬ 
sons of both EMI shielding and aes¬ 
thetics .. 

If we apply air broadside to the 
PCBs, then only the first board in the 
line-up will benefit. Figure 5B shows 
a top view that allows visualizing right 
and wrong airflow directions. Obvi¬ 
ously, air coming in from the sides is 
able to remove heat from more of the 
PCBs with greater efficiency. 

Figure 6 shows a method used by 
a friend of mine who built a home¬ 
brewed 6502-based computer. He 
used a large metal chassis with a 
motherboard mounted on it to hold the 
PCBs. He cut 3/4 inch (1,9 cm) holes 
in both the chassis top and the 
motherboard to admit air between the 
boards. (Although only one hole is 
shown between each board in this side 
view, there were four per row in the 
actual project.) Air from the blower 
flowed up through the holes and 
across the electronics components on 
the PCBs. 

Linear amplifiers and high power 
transmitters pose special heat 
problems. Some linears, for example, 
are only 45 percent efficient. There¬ 
fore, a 1000-watt linear amplifier 
delivers 450 watts of usable RF power 
and 550 watts of waste heat. To make 
matters even worse, the necessity of 
keeping harmonics at home means we 
button up all that heat in a shielded 
metal cabinet. 


Most RF power amplifier tubes used 
in Amateur Radio equipment must be 
cooled with forced an in order to real 
ize their full ratings (some are abso 
lately dependent on cooling). Figure 
7 shows two methods for providing 
the needed cooling air. In fig, 7A we 
see a situation in which a blower is 
mounted so that the air flow is directly 
over hie glass envelope. The fan may 
be mounted either outside the RF 
compartment (as shown) or inside, as 
in the Heath SB 221, 

The other method, shown in fig. 
7B, assumes the use of "air system" 
tube sockets. A blower or fan supplies 
air to the bottom side of the socket and 

the air is directed upwards through 

# 

holes In the socket and around the 
glass evelope A "chimney" aids in 
keeping the airflow against the 
glass. Some air system sockets have 
plumbing connections for the air hose, 
while others depend upon pressuriza¬ 
tion of the lower compartment. In 
either case, this socket is better 
because the pin seals with the glass are 
kept cooler. 

The plate cap pin seal should also be 
kept cool, if possible. Toward this end, 
some builders use a finned "heat dis 
sipating" plate cap to make electrical 
connection to the anode. 

temperature measurement 

In some cases we'll want to provide 
either continuous for temporary mon 
itoring of the actual operating temper¬ 
atures, Although there are elegant 
methods using thermocouple junc¬ 
tions, we can use a simple, low-cost 
PN junction temperature sensor. 
National Semiconductor and others 
manufacture such devices. Figure 8 
shows the simplest circuit for the 
National Semiconductor LM 335 diode 
device. The LM 335 will measure tem¬ 
perature over the range - 10 to +100 
degrees F ( 23 to + 38 degrees C), In 

the circuit shown, the output across 
the diode will be 10 millivolts per 
degree Kelvin Degrees Kelvin are the 
same as degrees Celsius, except that 
they're referenced to absolute zero 
instead of the freezing point of water 
(note: 0 degrees C 273 degrees K), 


If you merely want to measure the 
temperature, then install the LM-335 
"diode" on the PCB and solder tack 
the wires to it. The temperature can 
then be measured with an ordinary 
voltmeter. Otherwise, mount it perma¬ 
nently on the PCB. Another applica¬ 
tion is to use the voltage from the 
LM-335 to turn on a fan or an alarm 
when the temperature reaches a cer 
tain critical limit. A high-power com¬ 
mercial transmitter uses one of these 
devices on each PCB and inside each 
subassembly compartment and then 
monitors all of them with a multi¬ 
channel A/D converter connected to 
a small "single board computer con¬ 
troller." A shut-down program can 
turn off the transmitter in an orderly 
manner or warn the operator 
when the temperature gets too high 

conclusion 

Heat is the great destroyer of elec 
tronic components. If a piece of equip¬ 
ment runs too hot, then the result will 
be unreliable operation, frequent 
breakdowns, and all the headaches 
that accompany low reliability. The 
simple methods shown in this article 
will enable you to build and. or modify 
equipment to gain the longest and 
most reliable use possible. 

ham radio 


TRANSVERTERS 
UNLIMITED 




PA23/Z00 

12% MHz. 200 + VV 2 lube PA $275 

T144/2B 

144 MHz TRANSVERTER. 25W $139 

T22Q/Z8 

220 MHz TRANSVERTER. t5W 5229 

WATER COOLING JACKETS 

tor 2C39. 7289 elc $10 

ALL PRICES ffl USS SHIPPING INCLUDED 

TRANSVERTERS UNLIMITED 

BOX 6286 STATION A 
TORONTO. ONTARIO 
CANADA M5W 1P3 

HANS PETERS <VE3CRU) ^ T57 
1416) 769 5562, EVENINGS 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kit 

Wired 

10M.6M, 

2M,220 

$680 

$880 

440 

$780 

$980 



FEATURES: 


SENSITIVITY SECOND TO NONE; 0.15 uV (VH F), 0.2 uV (UHF) TYP. 
SELECTIVITY THAT CANT BE BEAT! BOTH 8 POLE XTAL FILTER 
& CERAMIC FILTER FOR > lOOdBAT ± 12KHZ.HELICALRES0N- 
ATOR FRONT ENDS TO FIGHT DESENSE &INTERMOD. 

OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 
CLEAN, EASYTUNETRANSMlTTER;UPTO20WATTS OUT (UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 


• R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV 
sens.;8 pole xtal fiIter & ceramic filter in i-f, helical 
resonator front end for exceptional selectivity, 

>100dBat ± 12kHz, best available today. Flut- jjaB/ 

ter-proof squelch. AFC tracks drifting xmtrs. 

Xtal oven avail. Kit only $138. / 

• R451 FM RCVR Same but for uhf. Tuned 
line front end, 0.3 uV sens. Kit only $138. 

• R76 FM RCVR for 10M, 6M, 2M, or 220. As above, 

but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit. 

• R110 VHF AM RECEIVER kit for VHF aircraft 
or ham bands or Space Shuttle. Only $98. 


ii 


. T51 VHF FM EXCITER for10M,6M,2M, or 
220 MHz. 2 Watts continuous, up to 3 W 
intermittent. $68/kit. 

• T451 UHF FM EXCITER 2to3Watts.Kitonly$78. 

Xtal oven avail. 

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BANO & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


MINIATURE PREAMPS 


Models to cover every practical rf & if range to listen to SSB, 
FM, ATV,etc. NF = 2dBorless. 
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VHF MODELS 

Kit with Case 
Less Case 
Wired 

UHF MODELS 

Kit with Case 
Less Case 
Wired 


Antinna 
Input Range 

28-32 
50-5 2 
50-54 
| 144-146 

145- 147 
144-144.4 

146- 148 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 


432-434 

435-437 

432-436 

432-436 

439.25 


Receiver 

Output 

144-148 

28-30 

144-148 

28-30 

28-30 

27-27.4 

28-30 

50-54 

28-30 

144-148 

144-148 

50-54 

28-30 


28-30 

28-30 

144-148 

50-54 

61.25 


SCANNER CONVERT ERS Copy806 M Hz band on any scan¬ 
ner. Wired/tested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be linked with receive convert¬ 
ers for transceive. 2 Watts output vhf, 1 Watt uhf. 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
Input Range 

28-30 

28-29 

28-30 

27- 27.4 

28- 30 
50-54 

144-146 

50-54 

144-146 

28-30 

28-30 

50-54 

61.25 

144-148 


Antenna 

Output 

144- 146 

145- 146 
50-52 

144-144.4 
220 - 222 * 
220-224 
50-52 
144-148 
28-30 

432-434 

435-437 

432-436 

439.25 

432-436* 


‘Add $20 for2M input 


VHF & UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 





Jmx 


Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

• Very Low Nose. 0.7dB VHF, 0.8dB UHF 

* High Gain: 13 to 20dB, Depending on Freq. 

* Wide Dynamic Range for Overload Resistance 

• Latest Dual-gate GaAsFET, Very Stable 



HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain. 






Model 

HRA-144 
HRA-220 
HRA-432 
HRA-( ) 
HRA-( ) 


143-150 MHz 
213-233 MHz 
420-450 MHz 
150-174 MHz 
450-470 MHz 


Price 

$49 

$49 

$59 

$54 

$64 


Send $1 for Complete Catalog 

(Send $2.00 or 4 IRC’s for overseas mailing) 

Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

Use VISA, MASTERCARD, Check, or UPS COD. 








NEW 

MODEL 

LNW-144 

LNW-160 

LNW-220 

LNW-432 


GaAsFET Preamps with fea¬ 
tures similar to LNG, ex- 
~ cept designed for LOW 
COST and SMALL 
JJJm SIZE: only 5/8"W x 

1 ‘ 5y8L * 3/4H- Easi,y 
ylpj mounts inside many 
mil radios. 


TUNES RANGE 

120-150 MHz 
150-2Q0 MHz 
200-270 MHz 
400-500 MHz 


WIRED 

$34 

$34 

$34 

$34 


IN-LINE PREAMPS 


NEW 




amp with faa- |L.„ p 1 & fll 

tures like LNG. \M 

Automatically 

switches out of line dur- 

log transmit. Use with base or mobile 

transceivers up to 25W. Tower mtg hdwr incl. 


MODEL 

LNS-144 

LNS-160 

LNS-220 

LNS-432 


TUNES RANGE 

KIT 

WIRED 

120-150 MHz 

$68 

$98 

150-180 MHz 

$68 

$98 

200-240 MHz 

$68 

$98 

400-500 MHz 

$68 

$98 


ACCESSORIES 


• MO-202 F$K DATA MODULATOR. Run up to 

1200 baud digital or packet radio signals 
through any FM transmitter. 

• DE-202 FSK DATA DEMODULATOR 

• COR-2 KIT With audio mixer, local speaker 
amplifier, tail & time-out timers. 

• COR-3 KIT with “courtesy” beep”. 

• DTMF DECODERfCONTROLLER KITS 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control. 

• CWID KITS • SIMPLEX AUTOPATCH 


amiromcs, inc. 

65-E MOUL ROAD • HILTON NY 14468 
Phone: 716-392-9430 Hamtromcs * is a registered trademark 











33 cm — our newest 
band 

CQ, CQ, CQ, this is KM2XMS calling 
CQ 33 centimeters . . . 

Silence . . . except for white noise. 

No one in my area had gear, 
although a few of us had FCC Experi¬ 
mental Licenses with those funny call 
signs. But now that's all changed, 
because on September 28, 1985, the 
FCC released our newest band, 33 cm, 
902-928 MHz. Unfortunately for me, 
an initial band opening QSO was can¬ 
celled as hurricane Gloria flattened our 
area that very day. Power wasn't 
restored for five days, so no opening 
day QSO's were possible. (Yes, I have 
a generator on order, but so do 5000 
other people in my area.) 

Now that it's ours, the new 33-cm 
band holds lots of promise for 
Amateurs. It's a generous chunk of 
spectrum — 26 MHz — nestled 
between the prime real estate of the 
communications companies and adja¬ 
cent to the UHF television band. This 
means that there should be more 
equipment (components especially) 
available, than for the 23-cm band 
(1240-1300 MHz), where high power 
linear tubes are scarce. 

Amateur Service on the 33-cm band 
is secondary to industrial, scientific, 
and medical (ISM), but this probably 
won't cause too many Amateurs any 
grief. However, restrictions will apply 
to Amateurs in Colorado, Wyoming, 
the United States possessions in 
Region 3 and those hams located near 
the White Sands Missile Range. The 


rest of us should enjoy a clean spec¬ 
trum free of spurious generators and 
radars. 

In order to get the ball rolling on 33 
cm. I've updated the material I pre¬ 
sented at the Eighth Annual Eastern 
VHF/UHF Conference in Nashua, 
New Hampshire, on May 17, 1983. 
This month's column will illustrate 
these entry-level circuits and tech¬ 
niques and should provide the neces¬ 
sary impetus to generate activity on 
the 33-cm band until more Amateur 
designs and commercial gear are forth¬ 
coming. 

overview of the band 

Our newest Amateur UHF band, 
large compared with the lower VHF 


table 1. Abbreviated ARRL 33-cm Interim 

VUAC Bandplan. 

See Ref. 1 for more detail. 

Segment 

Use 

902-904 MHz 

Narrow-bandwidth weak- 
signal communications 
with 903.0-903.05 exclu¬ 
sively for EME and 903.1 
MHz as the weak signal 
calling frequency. 

904-906 MHz 

Digital communictions. 

906-907 MHz 

Narrow-bandwidth FM 
simplex with 906.5 MHz as 
National simplex fre¬ 
quency. 

907-910 MHz 

FM repeater inputs. 

910-916 MHz 

ATV. 

916-918 MHz 

Digital communications. 

918-919 MHz 

Narrow-bandwidth FM 
control links and remote 
bases. 

919-922 MHz 

FM repeater outputs. 

922-928 MHz 

Wide-bandwidth 
experimental, simplex, 

ATV. spread spectrum. 


and HF bands, permits the greatest 
variety of authorized transmission 
modes. Hence, there's considerable 
interest in how the band will be sub¬ 
divided among the various interest 
groups. 

The ARRL VUAC (VHF/UHF Advi¬ 
sory Committee), in conjunction with 
the VRAC (VHF Repeater Advisory 
Committee) has set up the interim 
band plan shown in table I. 1 Note that 
the narrow-bandwidth, weak-signal 
segment (the frequencies to which this 
column is usually dedicated) is the 
lower 2 MHz of the band. Of prime 
interest is the weak signal calling fre¬ 
quency, 903.1 MHz, around which 
most of the communications on CW 
and SSB will probably prevail. 

Radio propagation on this band will 
be very similar to that experienced on 
the 70- (420-450) and 23-cm bands. 
Foliage attenuation will be more of a 
problem on 33 cm than on 70 cm, but 
scatter propagation should be better. 
This band should be perfect for EME, 
since small (i.e. 12-15 feet or 3.5-4.5 
meter) diameter parabolic dishes 
should be sufficient to produce 
reasonable echos with 500 watts of 
transmitted power at the antenna feed. 
Additional information on propagation 
can be found in references 2 and 3. 

antennas and transmission 
lines 

This band is in a transitional antenna 
region. While Yagi types of antennas 
should work, they will require close 
tolerances (0.04 inch or 1 mm) if the 
desired performance is to be attained. 
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un"j or**# 



PAST 


SHIPP"* 6 ' 




COOLING FAN 


CONNECTORS 

ALL ARE 1.56 SPACING 


m-iWIWH!? 




-rrmnrmrrnTWjrmrmm — 

22/44 EDGE CONNECTOR 
PC style S2 00 each 
10 tor $18.00 

22/44 EDGE CONNECTOR 

solder lug siyle $2.50 each 
28/56 EDGE CONNECTOR 
PC style $2.50 each 

10 for$22.00 

36/72 EDGE CONNECTOR 
PC style 13.00 each 

43/86 EDGE CONNECTOR 
PC style $4.50each 

TRANSISTORS 


2N706 

2N2222A 

PN2222A 

2N2904 

2N2904 

2N2905 

MJ2955 

2N3055 

PMD 10K40 

TIP 121 

TIP 125 


4 for $1.00 

3 for $1.00 

4 for $1.00 
3 for $1.00 
3 for $1.00 
3 for $100 

$1.50 

$1.00 

$ 1.00 

75< 

75* 


TRANSFORMERS 


120 volt 
primaries 



5.6 

volts 

O 

750 ma. 

S3.00 

5 VOltS :< 

150 ma. 

$1.25 

6.3 

volt (tl 

600 ma 

$3 00 

12 

V.CT. 

Ail 

200 ma. 

$2.00 

12 

V.C.T. 

>fi 

400 ma. 

$300 

t2 

VC. T 


f amp 

$400 

12 

V.CT. 

(it 

2 amp 

$4.85 

12 

V.C.T. 

(ll 

4 amp 

$7.00 

18 

volts 

(fl 

650 ma 

$350 

24 

V.CT 

•tl 

200 ma. 

$2.50 

24 

V.CT 

(ti 

t amp 

$4 85 

24 

V.C.T. 

Ui 

2 amp 

$6.75 

24 

V.CT. 

(n 

3 amp 

$9.50 

24 

V.C.T 

(ti 

4 amp 

$11 00 

36 

V.C.T. 

HI 

135 ma 

$300 


WALL 

TRANSFORMERS 


atr p(ug directly 
into 120 vac 
outlet 


m 


4 VDC @ 70 ma. $2 00 

6 VAC @ 500 ma. $3.50 

6VDC@75Qma. S4 so 

9VDC® 500ma. S5 00 

12.5 VAC @265 ma. $3 00 

18 VAC <t 18 VA and 
8 5 VAC •« 1.28 VA $4.50 

24 VAC @ 250 ma. S3 00 

MULTI-VOLTAGE @ 500 ma. 
3,4 Vj,6,7Vi. 9 or 12 VDC $7.50 


m,n, - box 

T/ \ Pomona #2104 


FUSES 


3AG (AGC) SIZE 

1 l'v 2 2>.- 3 J 5 6 AMP 

GMA SIZE 

1.2 3 4,5 AMP 

5 of any ONE amperage 75c 


SOUND 
AND VIDEO MODULATOR 
FOR T.l. COMPUTER 


|. ( ? » @1 T.l # UM1381-1 Designed for use with T I com 
I 'T puters Can be used wiin video sources Built-in 

^ A/B switch Channel 3 or 4 selection switch. 

Operate on 12 vdc Hook up diagram included 

CAT# AVMOD WERE $10.00 REDUCED TO SS 00 EACH 


SPECIALS 

1 AMP 50 VOLT DIODES 

IN4001 TAPE AND REEL 

100 for $4.50 
1000 for $30.00 

SOLDER TAIL I.C. 
SOCKETS 

24 PIN 10 for $2.50 

100 for $22.00 
1000 for $200.00 


* SPECIAL PRICE* 
TRANSISTOR 

plastic transistor 
PN3569 TO 92 N.P.N. 

100 for $8.00 
1000 for $60.00 

LARGE QUANTITIES 
AVAILABLE 


MICRO-CASSETTE MECHANISM 

Micro-cassette tape transport fot 
standard MC60 or MC45 
micro-cassettes. 3 Vdc operation 
Contains, drive motor, belt, head [k 
capstan, pinch wheel and other 
components. 3 1/2" X 2 1/4" X 5/8" 1 

CAT# MCMEC $3.00 each 10 tor $27.50 



NEW T.l, KEYBOARDS. Originally 
used on computers, these key 
boards contain 48 S.P ST mecn 
anical switches Terminates to 
15 pin connector. Frame 4" x 9 
CAT # KP'48 $6.50 each 
2 for $11.00 


COMPUTER jj® 
GRADE 
CAPACITORS 

2,000 mfd. 200 Vdc 1 — 
1 3/4" x 5" high $2.00 

6,400 mfd. 60 Vdc 
1 3/8" x 3 3/4" high $2 50 
9,700 mfd. 50 Vdc 
1 3/8" x 4 1/2" high $3 00 
31,000 mfd. 15 Vdc 
1 3/4" x 4" high $2 50 

50,000 mfd. 40 Vdc 
3" x 5 3/4" high $4 50 

66,000 mfd. 15 Vdc 
3" X 3 3/4" high $3 00 

60,000 mfd. 40 Vdc 
3" x 5“ htgh $3 50 

66,000 mfd. 15 Vdc 
3 ” x 3 3 4" high $3 00 

86,000 mid. 30 Vdc 
3" x 5 1/4" high $3 50 

5,500 mid. 30 Vdc 
1 3/8" x 3 1/2" high $1.00 
5,900 mid. 30 Vdc 
1 3/8" x 2 1/4" high $1 00 
9,300 mfd. 50 Vdc 
2" x 4 1/2" high $1.00 

18,000 mfd 10 Vdc 

1 3/8" x 2 5/8" high $1 00 
48,000 mfd. 10 Vdc 

2 1/2“ x 3 1/4" high $1 00 
100,000 mid. 10 Vdc 

2 1/2" x 6" high $100 

185,000 mfd 6 Vdc 
2 1/2" x 4 1/2" high $1 00 


Highly sensitive, 
ossible. 120 ohm 


Tl SWITCHING POWER SUPPLY^ 

Compact, well-regulated switching power supply ,7 r V' 
designed to power Texas Instruments computer - , 

equipment 

INPUT 14 - 25 vac @ t arrib 


INPUT 14 - 25 vac @ t amp 
OUTPUT: • 12 vdc @ 350 ma 
• 5 vdc @ 1 2 amp 
— 5 vdc (a) 200 ma 
SIZE 4*V x 4 vx x 1V 4 high 


• J ■st • 


$5.00 each 


13.8 VDC REGULATED POWER SUPPLY 

/wJiiJmA These are solid state, fully regulated 13 8 vdc 
/////////// P° wer supplies Both feature 100% solid state 
/ construction, fuse protection, and LED. power 

/ indicator U L listed 

.. ® f y 2 amp constant, 4 amp surge $18.00 each 

3 amp constant, 5 amp surge $25.00 each 


X $1.00 EACH 

, / 

■ ^ Heavy-duty black 
phenolic project box With cover and 
screws 2 V b x tv> x IV 2 



CONVERTER 



TWIST-LOCK 

CONNECTOR 


$9.50 EACH 10 FOR $90.00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fu)itsu # n 

FBR211NED005M20 
High sensitivity 

COIL. 120 ohms nG—-flf 

CONTACTS: lamp 
Mounts in 14 pin DIP socket 

$1.25 each 10 for $10.00 

MINIATURE 

6 VDC RELAY 

1 Aromat #RSD-6V tsjsssrx 
Super Small 

S.PD 1 relay ff|k _ 

GOld colbatt TTTf 

contacts rated 

I 1 amp @ 30 vdc Highly sensitive, 
TT L direct drive possible. 120 ohm 
coil 

Operate from 4.3 - 6 vdc 
COIL 120 ohms $1.50each 
i ’ 3 / 3? " * 7.« 10 for $13.50 

13 VDC RELAY 

CONTACTS. SPN C Mi® 
10amp@120vac 
Energize COil to ptfcp? 

open contact.. Tr' 

1 COIL 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 

4PDT RELAY 

14 pin KH style InnSS s' 

3 amp contacts EJJIF1 * 

USED but fully 

tested $1.70 each 
Specify coil voltage desired 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KH RELAY 
75* each 

RECHARGEABLE 
NI-CAD BATTERIES 

CassgT ^£5^) 

AAA SIZE 1.25V 500mAH$l.B5 
AA SIZE 1 25V 500mAH $1.85 
AA with solder tab $2.00 

C SIZE 1,2V 1200mAH $3.50 
0 SIZE 1.2V 1 200mAH $3.50 

UNIVERSAL CHARGER 


Designed to provide a steady 
vdc(a>240ma from a battery 
suppTy of 3.5 to 6 25 volts 

2'/i6 X 1'/-fi x 1”/.6 

$1.50 each 




EfSEETCHIEiail 

LOS ANGELES CA STORE 
905 S Vermont Ave 
213 380-8000 

VAN NUYS, CA STORE 
6228 Sepulveda Blvd 
818 997-1806 



l 


2K10 TURN 

MULTI-TURN POT 
^-- 5 , SPECTHOL 
#MOD 534-7161 

$5.00 EACH 


SOLID STATE 
BUZZER 


Star #SMB-06L 
6 vdc 

TTL compatible. 

$1.00 each 
10 for *9.00 



Etn$# 99XM182 low 
noise tan Measures 
3 V » square x 1 deep 
21 cfm 23 db I700rpm 

SPECIAL PRICE - . $12.50 each 


± 12 Vdc or 24Vdc POWER SUPPLY 


DELTRON MOOEL QD12/15-1.7 

Dual plus and minus l?Vdc open 

frame power supply. Can be used as 

24Vdc@ 1.5 amp. INPUT: either 

115 Vac or 230 Var 

Fully regulated computer grade supplv 

7"x4V’x2%" 

$12.50 each 10 for $110.00 



RELAYS 

10 AMP SOLID STATE 

CONTROL 3 32 vdc ' 

LOAD 140 vac 10 amp J ' V y'V* , 
SIZE: 2 vy-x V x V Jl 


220 Vac 
COOLING FAN 

ROTRON# 

I Muflin XL J/ 

220 Vac 

4 1 ;8" square L 
melal frame fan 

CAT # CF-220 $6.50 ea 
10 for $60 00 ! 100 for $500 00 

QUANTITIES AVAILABLE 


3V2" SPEAKER 

8 ohm 
impedance. 

Full range 
speaker 
8 oz magnet 
4 diagonal 
mounting centers. 

$2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color i B -— 0 - 1 , 

coded . * 

terminus on a 0 fg) fgj * 
Sturdy 2%" x j 

3%“ bakelite 0 v o 
plate "— 

Great for speaker enclosures or 
power supplies 
75* EACH 10 for $6.00 


LINE CORDS 



TWO WIRE 

6 18/2 SPT-1 flat 3 for $1.00 
6 18/2 SPT-2 flat 2!or$1.00 
6 16/2 SJT round $1.25 each 

THREE WIRE 

6 18/3 flat $1,50 each 
8 18/3 round $2.00 each 

7 CONDUCTOR 
RIBBON CABLE 



XENON FLASH TUBE 


3/4" long X 1/8" dia. Flash 
tube designed for use in 
compact camera flash units. 
Ideal for experimenters. 

CAT# FLT-1 2 for $1.00 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 


S.RO.T. 

(on-on) 

PC style 
non-lhreaded 1 
bushing j 

75* each 1 
10 for $7.00 I 

S.RD.T. 

(on-off-on) 

PC style 

non-threaded 

bushing 

75* each 
10 for $7.00 




S-RD.T. 

(on-on) 

Solder lug J 
terminals 

$1.00 aach 
10 for $9.00 Tj 
100 for$80.00 

S.RD.T 
(on-on) j 

PC lugs ^ 
threaded K 
bushing. I[j 

$1.00 each Ip 
10 for $9.00 u 
100 for $80.00 


S.RD.T. 

(on-off-on) 

Solder lug 
terminals f 

$1.00 each ^ 
10 for $9.00 1 

100 for $80.00 


D.RD.T. 

(on-on) 

Solder lug jj 
terminals /S 

$2.00 each iL 
10 for$19.00 tT 

100 lor $180.00 



STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 for $1.50 , 


GREEN 

YELLOW 


10 for $1.50 
100 for $13.00 

10 for$2.00 
100 for $17.00 

10 for $2.00 
100 for $17.00 


FLASHER LED 

5 volt operation 
' red jumbo T1 

size $1.00 each 
NEW GREEN FLASHER 

CAT#LED-4G $1.00 


BI-POLAR ,um “ lo V»Tjo e 

LED HOLDERS _ _ 

Two piece holder '— 1 

for jumbo LED 

10 for 85* 100 for $5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
indicator Clear mm 

4 for $1.00 


MAIL ORDERS TO 

PO BOX 2D406 

Los Angeles, CA 90006 

TWX - 5101010163 ALL ELECTRONIC 
EASYLINK MBX 62887748 



TOLL FREE ORDERS ONLY QUANTITIES LIMITED 

1 800-826 5432 MINIMUM ORDER $10.00 

(ORDER ONLY) USA, $3 00 SHIPPING 

(IN CALIFORNIA: 1 000-250-6666) FOREIGN ORDERS: 
ALASKA, HAWAII INCLUDING SUFFICIENT] 

OR INFORMATION SHIPPING 

(213) 300 8000 NOC.O.D.) CALIF RES ADD 6'? D o 


D.RS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker 
snap mounts in 

T /» xl'/s hole mr** / 

Orange lens 16 amp J 

contact .rHT J 

$1.50 

MINI-PUSHBUTTON 

S.PS.T. momentary 
normally open W 

’A" bushing JBL 

Red button 

354 each IjJ 

10 for $3.00 DO 

i^lSNAP ACTION 
SWITCH 

Cherry elect. fKE-21.N O orN C. 
0.1A contacts Suitable for alarms 
and other low energy circuits 
1 W lever. 

45* EACH 10 FOR $4.20 

ROTARY ACTION 
MICRO 

OMRON «C-5G3-C41 
Clockwise action micro \CajS2*|y 
used in com operated [»J W ^ 
mechanisms and low torque 
operations 

RATED 5 amps@ 125 Vac. 

$1.25 each 10 for $11.00 

LARGE QUANTITIES AVAILABLE 
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The most probable antennas will be 
the parabolic dish and the loop Yagi. 
Details on parabolic dish design and 
construction can be found in refer¬ 
ences 4 and 5. Several loop Yagi 
designs are described in reference 6. 

The loop Yagi designs described in 
reference 6 can be scaled to the 33-cm 
band, but they will be either too long 
or too short, based on commonly 
available boom material. Therefore, I 
designed a 12-foot (3.65 meter), 33- 
element loop Yagi for 903 MHz using 
standard material stock. Its construc¬ 
tion is shown in fig. 1. 

This loop Yagi design should be 
duplicated exactly as shown if the gain 
of 19-19.5 dBi is to be attained. If any 
changes in the boom diameter, loop 
thickness or width are desired, the 
loops must be lengthened or shortened 
accordingly. This procedure, described 
in detail in reference 6, should be fol¬ 
lowed very closely. 

Transmission lines must be carefully 
chosen. RG-8 and RG-213/U types 
should be used sparingly since they 
have a loss of about 8 dB per 100 feet 
(30.5 meters). Belden 9913, hardline 
and Heliax™ are recommended. A 
thorough discussion of transmission 
line selection and nominal losses are 
covered in reference 7. 

up/down converters and 
transverters 

Receive and transmit up/down con¬ 
verters are often used on the VHF/ 
UHF bands. More recently, trans¬ 
verters have been gaining popularity; 
the advantages and disadvantages 
were discussed in references 8 and 9, 
so they won't be repeated here. 

Suffice it to say that transmit upcon- 
verters/transverters are preferred to 
multipliers since they will allow CW 
and SSB to be used at will. Further¬ 
more, I recommend the modular 
approach to design, especially since 
this band is new and components and 
circuits can be easily upgraded as the 
available devices are selected and 
designed into improved circuits. 

mixers 

When designing a linear up/down 


X 


FEED 


! <25.4mm) 01A 





- REF 2 

Element 

Spacing 

Circumference 


Refl. 2 

1.000 

13.949 

LONG BY 

Refl. 1 

5.454 

13.949 


Dr.El. 

6.819 

13.313 

ff£ f i 

Dir. 1 

8.428 

11,900 


Dir. 2 

9.621 

11.900 

- OE 

Dir. 3 

12.178 

11.900 


Dir. 4 

14.736 

11.900 

- DIR 1 

Dir. 5 

16.532 

11.900 

• DIR 2 

Dir. 6 

19.851 

11.900 


Dir. 7 

24.966 

11.900 


Dir. 8 

30.081 

11.900 

. DIR 3 

Dir. 9 

35.196 

11.900 


Dir. 10 

40.311 

11.900 


Dir. 11 

45.426 

11.900 

■ DIR 4 

Dir. 12 

50.541 

11.539 

rt i q t: 

Dir. 13 

55.656 

11.539 

U f n j 

Dir. 14 

60.771 

11.539 


Dir. 15 

65.886 

11.539 


Dir. 16 

71.001 

11.539 

* DIR 6 

Dir. 17 

76.116 

11.539 


Dir. 18 

81.231 

11.107 


Dir. 19 

86.346 

11.107 


Dir. 20 

91.461 

11.107 

• A i £> J 

Dir. 21 

96.576 

11.107 

IS I rt f 

Dir. 22 

101.691 

11.107 


Dir. 23 

106.806 

11.107 


Dir. 24 

111.922 

11.107 

1 1/4 " 

PLACES 

Dir. 25 

117.037 

11.107 


Dir. 26 

122.152 

11.107 


Dir. 27 

127.267 

11.107 

• QlR 8 

Dir. 28 

132.382 

11.107 


Dir. 29 

137.497 

11.107 


Dir. 30 

142.612 

11.107 


Notes: 




DIR 27 


Dir za 


Dir 29 


dir 30 


1. Dimensional tolerances should be held to 
±0.013 with ±0.04 inch maximum. 

2. Reference all spacing from end of boom to pre¬ 
vent tolerance buildup. 

3. Loop length should be approximately 1/2 inch 
longer than circumference shown to allow 
1/4-inch overlap on each end of strap. The cir¬ 
cumference dimension shown is the actual dis¬ 
tance between holes as shown. The straps on 
this design are made from 0.062-inch thick alu 
minum 3/8 inch wide. Any deviations from this 
width or thickness must be compensated for or 
performance will deteriorate. 

4. The driven element is made from brass 0.020 
inch thick and 3/8 inch wide. Details are shown 
below. 

5. Adjust height for best VSWR. 


fig. 1, A recommended 33 element loop Yagi for the 33 cm band. Gain is approximately 
19 dBi and beamwidth is approximately 20 degrees. Recommended stacking distance 
is 34 inches (86 cm) in the E plane and 32 inches (81 cm) in the H plane. See reference 
6 and text for further details. 
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A? 


fig. 2. A recommended mixer circuit for a receive type down-converter. Conversion loss is approximately 9 dB overall. LO level should 
be between 5 and 15 milliwatts. If a 28 MHz IF is not used, the diplexer must be modified as described in text. See text for other 
recommended dBm's. 



converter, the first requirement is to 
choose a mixer. For many of the rea¬ 
sons mentioned in references 8 and 9, 
I recommend the doubly-balanced 
mixer (DBM) and, more specifically. 


the commercial packaged units. Many 
are available, but they must be care¬ 
fully chosen since most of the com¬ 
monly available types are restricted to 
500 MHz and down. 


The Minicircuits Labs SBL-1X (at 
$5.95), the SBL-1Z (at $6.95), the 
TFM-2 (at $11.95) — ail prices are 
given for quantities of 10 to 49 — or 
the Anzac Electronics MD 110 (at 
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J2 



J1.J2: Low loss connector s. 

LI. 0.25-inch (6 35 mm) wide brass or copper thin strip 1.25 inch (32 

mm) overall length tapped as shown in sketch. Cl: 1-6 pF tow-toss air 
variable recommended 


fig. 4. A simple single section 903 MHz 
bandpass filter for protecting the front 
end of a receiver. Bandwidth is approx¬ 
imately 100 MHz and insertion loss is 0.5 
dB maximum. 




rn 


c I 

Q 


C2 

Q 


u 


L2 


-SHIELD (SEE NOTE I) 


IN /OU T 


0.25" 

(6 35mm) 


LI/L2 


CI/C2 


~ rt? 


I 


L1.L2: 


0.125-inch (3.2 mm) wide copper or brass strap I inch (2 54 cm) long 
lapped at 0.25 inch from grounded end. Cl, C2: 1-6 pF low-loss air 
variable. 


Note s 

1. LI and L2 are in parallel and spaced 0.5 inch (1.27 cm) center to center 
The shield is 0.5 inch (1.27 cm) long and placed in middle between LI and L2. 
It extends from the grounded end upwards per sketch 

fig. 5. Circuit of a simple two-section 
bandpass filter suitable for a 33 cm low- 
level receiver or transmitter. Bandwidth 
is approximately 50 MHz and insertion 
loss is 0.5 dB. 


_j 


$19.00 each) are recommended. 
DBMs from other suppliers are likewise 
usable as long as they're specified to 
work up to at least 1 GHz. 


A recommended receive-type down- 
converter DBM circuit is shown in fig. 
2. I prefer 28 MHz for an IF. The 
diplexer shown on this circuit is for 28 
MHz, per reference 9. Other IF's can 
be used, but the diplexer shown will 
have to be scaled to the new IF fre¬ 
quency or be eliminated. A recom¬ 
mended IF post amplifier is described 
in reference 10. 

Figure 3 shows a recommended 
low-level DBM circuit for a transmit 
up-converter. The operation of this cir¬ 
cuit is described in reference 8. This 
circuit will easily handle any desired IF 
up to 150 MHz. The IF input level must 
not exceed 1 milliwatt. 

filters 

Figure 4 shows a simple input filter 
that can be used ahead of a receive 
down-converter, especially if the input 
stage is untuned. It is not exotic, but 
will eliminate such out-of-band signals 
as TV, FM, etc. This filter is easier to 
build than a coaxial cavity, and its 


unique topology has a symmetrical 
response. 11 

A simple two-section bandpass fil¬ 
ter is shown in fig. 5. It should be used 
in the receive down-converter just 
ahead of the mixer to eliminate any 
out-of-band signals from reaching the 
mixer. This filter should also be used 
after the transmit mixer to prevent 
amplification of local oscillator, image 
and spurious signals generated by the 
mixer from being amplified in the 
transmitter. 

These filters are simple, but neither 
is real state-of-the-art. Interdigital 
types of filters with three sections are 
recommended for improved filtering 
per reference 11, but are beyond the 
scope of this month's column. 

low-level receiver 
preamplifiers. 

The MRF 901 bipolar transistor is a 
readily available (Radio Shack), low- 
cost device (under $2.00) that is sim¬ 
ple and straightforward to use. A 
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recommended circuit patterned after a 
previous design 12 is shown in fig. 6. It 
uses series feedback and simple 
matching to achieve a moderate 2.5-3 
dB noise figure. It also has some built- 
in selectivity and reasonably high out¬ 
put power (over 5 milliwatts at 1 dB 
compression). 

A single preamplifier stage such as 
this one will normally be sufficient to 
yield an overall 3-4 dB noise figure in 
a typical converter as just described. 
Two such preamplifers can be used in 
cascade if a lower noise figure is 
desired. 

If a very low noise figure (less than 
1 dB) is required, the 902 MHz GaAs 
FET preamplifier in reference 13 can be 
used. However, this particular design 
has little if any input selectivity to reject 
transient or lower frequency emitters. 
Therefore, if this circuit is used, I 
recommend adding a 25-100 pF, low- 
loss ceramic chip-type capacitor in 
series between the input connector 
and the first circuit elements. 

Other GaAs FET circuit recommen¬ 
dations are described in reference 14. 
Reducing the size of the input induc¬ 
tor and capacitors in the circuit in this 
reference should yield a very accepta¬ 


ble noise figure with "built-in” front- 
end selectivity, thus killing two-birds 
with one stone. 

local oscillators and 
multipliers 

So far I have not mentioned a suita¬ 
ble local oscillator. The 33-cm band is 
unique in that it can be easily served 
with a simple crystal oscillator operat¬ 
ing in the 100 MHz region and followed 
by three doublers. This is a recom¬ 
mended approach. 9 

Figure 7 shows a recommended 
oscillator circuit similar to the one 
described in reference 9. If a crystal cut 
for 109.3625 MHz is used, the IF for 
903.0 MHz will be 28.1 MHz, a favor¬ 
ite IF of mine. 9 This circuit has been 
widely used. A low-pass filter has been 
added to the output to decrease oscil¬ 
lator harmonics. I recommend placing 
this oscillator in its own shielded box, 
away from heat and extraneous RF 
signals. 

Figure 8 shows a recommended 
multiplier circuit that consists of three 
doublers. It has a clean output and is 
relatively easy to align. The RF output 
level is sufficient to directly drive the 
DBM circuits. This circuitry is similar 


to that described in reference 9 and 
has been extended to the 33-cm band. 
It should also be placed in its entirety 
in a shielded box. 

If a transverter is used, the multiplier 
output power is sufficiently high 
enough so that it can be divided into 
two equal outputs. A Wilkinson-type 
power splitter is recommended since 
it has negligible loss (over the inherent 
3 dB power split) and provides high 
isolation (20 dB typical) between the 
two outputs. Hence there will be very 
little, if any, interaction between the 
receiver and transmitter. The Wilkin¬ 
son-type power splitter I use is shown 
in fig. 9. Both transmission lines are 
75 ohms and are electrically a quarter- 
wavelength long at the local oscillator 
output frequency. 

transmitter circuits 

Finally we come to the transmitter. 
The output of the DBM shown in fig. 
3 will be about 16-17 dB below a mil¬ 
liwatt with one milliwatt of IF drive, the 
maximum recommended level for a 
clean transmitter output. The DBM 
should be followed by either the filter 
shown in fig. 5 or an equivalent as 
described. 

This low-level output after the filter 
can be easily boosted up to a moder¬ 
ate power level with two amplifier 
stages, similar to the receive preampli¬ 
fier shown in fig. 6. All that's required 
is to change the 200-ohm resistor in 
the constant current source to 100 
ohms and remove the protection 
diode, CR1. Gain will then be about 13 
dB per stage and the 1 dB output com¬ 
pression point will increase to about 10 
milliwatts. 

Alternatively, Toshiba and NEC now 
make low-cost ($7-10), 902-905 MHz 
low-level linear hybrid modules. The 
Toshiba module part number is S- 
AU15; the NEC model part number is 
MC-5809.* Both units require about 8 
volts DC. Gain is just over 20 dB and 
the 1 dB output compression point is 

’"Toshiba is represented in the United States by Mat- 
corn, Inc., 450 San Antonio Road, Palo Alto, Califor¬ 
nia 94036. 

**NEC is represented in the United States by Califor¬ 
nia Eastern Labs, 3260 Jay Street, Santa Clara, Califor 
nia 95054. 
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fig. 9. A Wilkinson type two-way in-phase power splitter suitable for local oscillator power 
splitting in the range of 800-900 MHz. Other frequencies can be used by adjusting the 
length of the 75 ohm coax for 0.25 electrical wavelength at the desired frequency. 


mended. 1415 I'm sure Amateur 
designs using these tubes will be pub¬ 
lished shortly. 

For even higher power, I'm aware of 
only one published Amateur design. 16 
UHF TV tansmitting tubes should be 
readily available, especially as "pull¬ 
outs/' The RCA 7650 and 7213 imme¬ 
diately comes to mind. Cavity-type 
amplifiers using these or other suita¬ 
ble tubes are recommended. 15 - 16 I'm 
sure that many designs will be forth¬ 
coming as interest picks up in this new 
band. 



over 100 milliwatts. A typical circuit 
using these modules is shown in fig. 
10 . 

For higher linear power, CATV-UHF 
type bipolar transistors can be used. A 
recommended circuit, patterned after 
the circuits described in reference 8, is 
shown in fig. 11. Gain is typcially 13 
dB per stage with a 1 dB compression 
point of 300 milliwatts. One or two 
stages can be used, depending on the 
desired gain and output power. This 
power level is more than adequate for 
local (i.e. up to 25 miles or 40 km) 
QSO's. 

For even higher solid-state linear 
output power, transistors similar to the 
NEC NE0801 (11 watts) are recom¬ 
mended. 2 I'm sure there are many 
other devices available from suppliers 
such as Acrian, Motorola, TRW, and 
Thompson-CSF's Solid State Micro- 
wave Division. Time and space does 
not allow for a detailed description of 
such circuitry at this time. 

For "quick and dirty" gain. Class 
"C" can be used. The same suppliers 
just mentioned can supply suitable 
class "C" bipolar transistors to at least 
25-50 watts. 

Furthermore, if only class "C" oper¬ 
ation is desired, both NEC and Toshiba 
make 7-12 watt output hybrid modules 
for the 33-cm band, which is, inciden¬ 
tally, a citizens' band in Japan. The 
NEC part number is MC-5843 and the 
Toshiba part number is S-AU11. 

A suitable circuit using these mod¬ 
ules is shown in fig. 12. These hybrid 
modules provide a power gain of 
approximately 30 dB and can be driven 


to full output with 100-200 milliwatts 
of drive. They require a nominal sup¬ 
ply of 12.5 volts at 2-3 Amperes of cur¬ 
rent and are great for portable oper¬ 
ation. 

high power 

High-power amplifier designs are 
probably already available, but we 
have to seek them out. For moderate 
power (25-200 watts), the ubiquitous 
2C39/7829 in a cavity is recom- 


summary 

This month's column was mainly 
focused on getting started on the new 
33-cm band. Easy-to-build and dupli¬ 
cate circuitry was discussed. Although 
the power level available from this is 
low, it should be more than adequate 
for DX from 50 to 250 miles (80 to 400 
km) for band "warmer-upper's" and 
further if extended propagation condi¬ 
tions are present. 
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“HAM HOTLINE" 

THE PROVEN MONEYMAKER 
The "Ham Hotline" is a complete 
mailing list ol novice amateur radio 
operators and current hams who have 
renewed, upgraded or modified their FCC 
licenses These ham enthusiasts have 
proven to be excellent prospects tor radio 
equipment, accessories and publications 
The Hotline is UPDATED EVERY 
TWO WEEKS with an average of 8,000 
names and addresses each month And, 
because we know the Hotline is the most 
up-to-date amateur radio listing available, 
we ll guaraniee 98% dehverahrlity 
Targei your sales efforts to your rnosi 
likely buyers Call DCG Daia Service to¬ 
day and begin your subscription to the 
“Ham Hotline" Ihe proven 

moneymaker ^ iei 

1XT Daia Service 
1990 M Street, N.W. Suite Kid 
Washington, l').C. 20036 

Tall-free 1-H0IM3I-2577 
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0 to 100 kHz at a 1 kHz rate * External FM 
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noise at least 60 dB below carrier • Out- 
pul adiustable from 5-500 mV at 50 Ohms 

* Operates on 12 Vdc @ x fr Amp • 
Available for immediate delivery ■ $429 95 
delivered • Add on accessories available 
to extend freq range, add infinite resolu¬ 
tion, AM. and a precision 120 dB attenuator 

* Call or write tor details • Phone in your 
order for fast COO shipment. 
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Phones (718) 466-2720 Mon. thru Thu. 
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Introducing the BUTTERFLY 
Beam from Butternut! 


The HF4B Compact. 2-element 
Beam for 20-15-12-10 meters 


Compact Size 

The HF4B’s T2 r /i-foot elements and 6-foot 
boom are ideal for home-station use and 
for weekend retreats, condos, apart¬ 
ments and other places where oversized 
beams are prohibited. Its lighi weight 
(17 pounds) means il can be turned with 
a tv rotator, yet it is robustly con¬ 
structed in the best tradition of our 
world-famous Butternut verticals 

See your authorized 
Butternut dealer 


Performance 

The HF4B BUTTERFLY "fias not 
sacrificed performance for compactness 
Its unique design with fanned elements 
and l-C circuits avoids use of power- 
robbing traps yet provided high-efficiency 
operating on all bands The BUTTERFLY T< 
outperforms anything in its class 

The HF4B offers an SWR of i 5 1 or less at 
resonance Its 2;1 bandwidth is 200 kHz on 
20 melers. 45G kHz on 15, 1 7 MHz on 10. 
and across the enlire 12 meier band And it 
wiK handle the legal power limits both CW & 
SSB Gam is at leasi 3 dB on 20 4 5 dB on 
15 and 5 dB on 10 & 12 meters Front-io- 
back is up to 18 dB on 10. 12 and 20m. and 
Up to 15 dB on 15 m 


BUTTERNUT ELECTRONICS CO. 


405 East Market Street 
Lockhart. Texas 78644 

PlftLac send iiN redder inquires ! 


















fig. 11. A recommended medium-power linear transmit amplifier. Gain is approximately 
13 dB and maximum output power at 1 dB compression is approximately 300 milliwatts. 



The designs just discussed are more 
than adequate for transmitter drivers 
and basic receive converters. 
Improved designs and higher power 
transmitter designs should be forth¬ 
coming and can be easily substituted 


or added on to the circuitry shown, 
especially if the modular approach is 
used. 

Let's welcome our "newest" UHF 
band. It was only a few years ago that 
power levels above 10 watts were 


uncommon on 23 cm, and we all know 
that great DX was worked there under 
good conditions. I'm sure the same DX 
is more probable on 33 cm. See you 
on 903.1 MHz! 
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important VHF/UHF events: 

April 14: ARRL 144-MHz Sprint Contest 

April 19/20: REF IARU EME Contest 
April 21: Predicted peak of Lyrids meteor 

shower at 1945 UTC 

April 22: ARRL 220-MHz Sprint Contest 

April 25: EME perigee 

April 25-27: Dayton Hamvention 
April 30: ARRL 432-MHz Sprint Contest 

May 4: Predicted peak of the Eta Aquarids 

meteor shower at 1900 UTC 
May 8: ARRL 1296-MHz Sprint Contest 

May 10/11: So. Calif. 6 Meter Club QSO Party 
(contact N6FSL) 

May 16/18: 12th Annual Eastern VHF/UHF Confer¬ 
ence. Nashua, NH (contact W1EJ) 

May 17: ARRL 50-MHz Sprint Contest 

May 24: EME perigee 
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Measure Up With Coaxial Dynamics 
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HAM RADIO APRIL SHOWERS BOOK FLYER 

—SOFTWARE— 


m NOTES - IBM-PC 

by John Simmons* W6MDI 

s an easy way Jo get answers for often asked ciec 
irnmcs questions Volumes contain programs written t»y ftf 
ci nsurtinfl engineers that answer a number ol iteFy impor 
iant questions often asked by Hams Monochrome and 
enter versions available Written in Basic A arid fully menu 
driven Graphics card and t?8K memory required 
Volume 1 

Contains dft conversions to convert voltage current or 
power levels to dB. ditoi conversions converts voltages or 
power levels to dBm and rff?m k> voltage or power I/5WW 
cafculattol#, calculates VSWfi arid return loss when both 
reflected and incident powers are known, fitter design, 14 
different filter configurations including Schematics {G low 
pass 4 high pass. ? band pass and 2 band elimination cir¬ 
cuits: toe Microstnp and strip lute design, Resonant Cir 
cints, design parallel and senes resonant circuits pi 
capacihve and inductive impedance divider circuits 
F RF1 (Monochrome) tHM PC SS9 95 

F flFIC (Color| $59 95 

Volume II 

This program covers Attenuator pads, calculates constants 
fur eleven di He rent pad conligtnahons (all with cucun dia 
O'a ms ) lodoctors. inductance in a single length of wire, 
single layer coils, both close and wide space wound arid 
Toiroidal coil design thai gives automatic selection ol wire 
we and lormidal form Capacilors. calculates self resonant 
fiequerraes determines optimum bypass values and de 
coupling applications Impedance Matching Networks 
Including, L pi T and series L Conti gum lions 
ERF2 i Monochrome) IBM PC 
EHF2C (Color! 

Volume HI 
BRAND NEWf 

Contains 4 programs that cover 
band pass, and band reicci Butlerworth lifters icalculates 
circuit con slants for Butterworih inters through the 7 th 
order) Programs include graphical response curves and all 
outputs are in schematic diagram limn The schemata out 
puts and associated circuit constants are 
the basis of usei inputs including source 
tinea 

C-RF3 (Mnnoduome) IBM PC 
E-HF3C (Color) 

RF-CAO ELECTRONICS DESIGN 
Version 3.51 

bV Joe fteisert W1JH and Gary 
Field, WA1GRC 

For IBM PC and compatible computer 

This software package has been written by electronic 
cogencers and contains nearly 40 tested and proven pro 
giams that will help me Radio Amateur or engineer design 
many common Types of radio circuitry Fmphasrs has been 
placed upon ease ol use Wherever possible menus of 
choices with examples are displayed Should the user be 
computer literate, the programs am not copy protected su 
they can be modified to meel your specific requirements, 
it id! documentation is also provided } Programs include 
Filters. IC active- L P HP BP Inductor design lor mid 
solenoid siiaigftl wire, fetching netwoiks, Crystal usciltu 
lors Microstfip Transmission lines. Antennas Vagi Uda 
helix, dish, born element scaling. Pi and 1 attenuators 
A'so included Radio Path calculations; I'M modulation 
analysis. Miscellaneous conversions. SeosiaIlonary satellite 
pnintrng Mean fracking aids Receiver muse ta/ure calculi 
irons and Spurious receiver response prediction Requires 
IHM PC with at least one floppy drive and 120k of RAM 

1985 

HF CAD $39 9b 

STAR T O 

DESIGN PROGRAM T *° 

by Handalt Rhea 

STAR, $■ parameter Two part Analysis Routine, is a profes 
sitwial engineering program designed to help analyze elec 
Tronic circuits ft is particularly helplul in frequency domain 
analysts nl PF and microwave circuits To use STAR you 
input circ.un inter mat mu by cqmponenl inductors resis 
top- capacitors transformers, transmission lines, two port 
daf.ii and several two pon man ipu I aborts Si AR will then 
giv- you S parameter data for each requested frequency in 
Tabular or plut form Yuu can also use STAR to optimize 
component values Tor maximum circuit performance This 
piogram is definitely not lor elec boros beginners Engineers 
and serious hams however, will find STAR to be an invafu 
able design tool 

HR IBM program foi JBM (PC XT. AT.JRf $93 

HR C 64 piogram foi Commodore C M $99 

HR AF program for Apple It $89 

HR’HP program for KayPrg $89 

HR MAC program for Macintosh 'IK $99 

HR PC program for IBM PC 5195 

with 0087 [foaling coprocessor only. 


Vt *S «INS 


determined on 
and load resis 

$84 95 
$04.95 

PROGRAM 

<£> 


$59.95 
$59 95 

C£) 

low pass high pass. 


PACKET RADIO THRD SOFTWARE 

AX 25 Protocol 

You can get on Packet Radio two ways One is with a 
sophisticated ‘black ho* " The other is by making your 
computer act like a black box' by programming tl in a 
high level machine language code W4UCH has written o 
machine language program for the Radio Shack IRS 80 
Models t 3 and 4 computer (Model 4 works with Model 3 
dtsk while in Model 3 mode) This book has twelve chap 
ters plus seven appendices that take you step by slep 
through the process of setting ynor computer to first tun 
vert the digital inter mat’nn into a useable format and then 
10 decode the information 1984 3rd edition 
HE AX SoHbmmd $21 95 

RE Ml Model 1 Bilk $29.OG 

No Documentation included 

HE MIH Model III & 4 Disk $29 OD 

No Documentation included 

RE HQ special book and disk $49.95 

(Specify disk, Med I nr Mod lift 

CODEPRAC. COM lor IBM PC CE^ 

Bern s a really ddterunt code pr acIicfi program Tor your 
IBM-PC, or compatible computer ft produces machine per 
loci code from 5 to 60 WPM using any ASCII tile Irani 
your word processor L 0TU5, whatever you already have 
Perlerl Im cluh'n VF j and sliutents 
EH-CC IBM or compatible $19.95 


BOOKS_ 

MICRO COOKBOOK Vol. 1 and 2 

by Don Lanr a&ler 

Learn mg to use a PC can be a real challenge However 
Don Lancaster has toed to finer out all Che gobblcdyyook 
and make it as easy as can be Volume 1 features down- 
to earth coverage ol fundamentals, number systems, hard 
ware and software logic, mainstream codes and standards 
etecirgmc memory ar^ memory devices and other appka 
hons Volume 2 covers address space, addressing, system 
architecture, machine code programming, 1/0 and helplul 
suggestions to common problems 
2102ft Volume t >190? $15 95 

21029 Volume 2 v19B3 $15.95 

JBuy BOTH Spictii SAVE $4.95 $26 95 


LADPAC 

by Wes Hayward. W7ZOI 

LADPAC has been written to nerp the sophisticated Radio 
Amateur or electronic engineer design and analyze elec 
ironic LADDER circuits LADPAC consists of fwe menu 
driven, interactive programs general purpose tedder anaty 
sis low/high and bandpass design coupled resonator LC 
lifters, lower sideband ladder crystal fibers, and a 
schomalir; drawing roubne LADPAC will help you calculate 
network gam phase group delay and return loss generate 
niftier grapfuc oi Tabular (laid output use Smith chart 
raphics. optimize muIIi-element lumng plus much more 
ADPAC requires IBM PC (DOS 7 Gi and color graphics 
card A dot main* punier is highly recommended Also 
available LADPAC designed to run with the 8007 co 
processor lor taster operation 25GK memory 
LADPAC piogram Igr IBM PC $149 

LADPAC-87 program lor IBM-PC 8067 ms I $149 

COMPUTERIZED OX EDGE 
Generate your own Greyline display. 

Xaniek has adapted their best selling OX Edge to the com 
pulet world arid 4 ctimes at a very reasonable price This 
computerized updating aid brings into yoiu ham shack trip 
ability to know and predict when and where DX is going to 
appear Wh«u you are using the program, the computer 
will aulomaheafty update the in lor mat ion as the sun 
progresses across the lace of the faith To make the com 
putetizcd DX Edge even easiei to use The display is keyed 
to the UXCC list and the 40 CO zones Disk and dficumen 
1 at inn included This is someihmg you ve Got in 
havft 1 1905 

XN C64 (For Comriiodore C 64n $27.95 


REPAIR AND TROUBLESHOOTING GUIDES 
C 64. IBM-PC AND APPLE II 

by Robert C Brenner 

If you ve been taking care of your ham gear there's car 
tamfy no reason why you can t do much ot your own 
microcomputer servicrrig These handy guides give you a 
real headstart in taking on your ‘micro when problems 
arise Troubleshooting is clearly illustrated by simple flow 
chans that are designed ro pinpoint failures and correct 
them There is also nn Advanced Trpubteshooling chapter 
for more complicated systems failures Clear easy to read 
text and plenty of tllustrabons 
22363 Commodore C 64 1905 $18.95 

22353 Apple It Pfus/lte 1904 $19.95 

22350 IBM PC 1985 $10 95 



CMOS COOKBOOK by Don Lancaster 

CMOS is today's state ol the art 1 ll's low oust witlety .waitable ind user an absolute minimum ol power 
If s also (un to work with and very easy to use The CMOS Cookbook is written to help you use CMOS 
and is chockdulf ol practical circuits and does not dwell on math nr heavy Itieoiy Projects include high 
sh" farmarice op-amps, TV typewriter digital instruments mosn synthesufers video irimes and more 
t977, tst edihon 414 pages 

; 21398 Softbound $13,95 

IC OP AMP COOKBOOK by Walter Jung 

Tins second edition is broadly updated in terms of device coverage n includes the latest mt slate ol Ihe 
irl developments such af. ,1 f el and MosFet in boih single and multiple terroais This cookbook is echted 
old lliree basic parts PdM I ml reduces The IC op amp and discusses general consider aim ns Pari II 
overs [iraclicai circuil applications Part III is an appendix consisting oi manufacturer s data sheets and 
other perfmeof information You'll lind a wealth of inlormaNon. as well as over 200 piacheal circuit appli 
l ahons 1980 2nd edihnn, 480 pages 

; 21695 SoHhound $15.95 


TTL COOKBOOK by Don Lancaster 

Despite die advent of CMOS. Ihere is Slill design work being done with TTI circuitry Tins hunk rji V ^ you 
a brnad overview of exactly what TTL is. how it works and >s full r>i iftr.ign ideas and practical crrcuils 
Areas that receive atTemion include. Hip flops, docked logit counters counting techniques noise genera 
tors and much more You also gel a complete discussion ot practical TTL applications including digital 
counter events counter stopwatch and voltmeter to name NSt .i few 1974 1st edmon 333 pages 

21035 Softbound $12.95 

SPECIAL SALE — SAVE $5 EACH 

Have a name — but need the Call Sign? 
Traveling — and want to meet local Hams? 


TJU'. f« Tiatuur Kid hi 

NAME INDEX 

By rtaroi a/i0 Cal 5B3pAg«^ 
ig&Fr igflf? Amateur H.tit*. 

GEOGRAPHICAL INDEX 

By Stale Cdy tarcwiNo and Col 


No frills directories of over 462,000 U S 
Radio Amateurs . 6V 2 xi 1. easy to read 
format, 

NAME INDEX—$£5r4W $19.95 
GEOGRAPHICAL JNDEX-iSfeOCT $19.95 


BUY BOTH SPECIAL $35.95 
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_From Texas Instruments 

UNDERSTANDING SERIES 


UNDERSTANDING COMMUNICATIONS 
SYSTEMS 

By Son L. Cannon amt Gerald Lueekt 

Here s a hunk th; hI Mill ,i iswer ntsE about any ijuesliun ynu 
nave ever ban a hour communications systems Written in a 
Tutorial style, tor, bool covers basic communications COO 
cepls. conversion luncttons system techniques, applies 
lions and more in to complete easy to-ruurl cNapiers The 
inflowing tiarismrsston on; men Is .ire discussed AM TM 
PCM POM TDM TV ind Facsimile Satellite systems are 
covered in detail Drear test fm rawcotnon to Ham Radio 
1364 2nd edition 288 pages 

□ Tl-liCS Sob bound 114 ,95 

UNDERSTANDING DIGITAL 
TROUBLESHOOTING 

By Don L Cannon 

This book has been written to explain die mysteries pi 
repairing digital dectromc circuits Starring wito funda 
menials like biniry/hexHfetiaiffll conversions and Ohm s 
Law, This text progresses thru the most esoteric aspects of 
digital reoan in a logical step'by step manner The chapter 
ori trouble shooting tondamentals starts with a review of the 
most common problems that Wilt he encountered such as 
Opens and Shorts and concludes with signal tracing tech 
niques You also get a loll emanation ol how to use logic 
probes and Clips 2nd Edition 1984 272 pages 

C TIUDT Soflbound $14.95 


UNDERSTANDING MICROPROCESSORS 

By Don L Cannon and Gerald Luecke 

How mrcroprocessors work and what they can do is some 
fhing that you need to know This text starts with an over 
view of the world of digital electronics and covers the 
basic concepts of microprocessor systems, how digital IDs 
pfOvfcfe systems functions, lunda mentals uf mucropmces 
sews, system application with SAM (simplified architecture 
rracnjproceSSOf), programming busies and 8 and 16 bit 
microprocessor applications Written m an easy to read 
style with plenty of ’ hands on" projects 1964 Second 
Edition 288 paps 

E l Tl MP SnttbDund 114.91 

UNDERSTANDING DIGITAL ELECTRONICS 

By Gene McWhorter 

This hook tells you all you need to know In understand Ihe 
basics ol digital electronics You start with a took at how 
digital electronics systems work and progress through 
AND. OR. NOT, NANO and NOR gates. You then learn dcci 
sron making, logic and mfimory fundamentals Digital muss 
storage Is explained with inform a lion on static, dynamic 
RAM and ROM systems There is much more to this hook 
man can he explained m this shod description You'll have 
to get one to see how complete it is. 1984 2nd tdmon 
Tl DDE SoHbound $14.95 

UNDERSTANDING DATA COMMUNICATIONS 

{Include* Packst Information) 

8y G Friend. J.L, Fike, H C Baker and J C, Bellamy 

This hook covers rhe basic concepts ol data transmission 
jnd reception. asynchronous and synchronous protocols, 
erroi control and networking data communicaiions sys¬ 
tems Oats terminals are fully discussed as are message 
and transmission terminals, modems and niter laces, fiber 
optics and satellite communications systems Packet Net 
works and standards are covered with information on X 25 
switching architecture You also get the recommended x 
Senes standards A wealth of information 1984 1st edi 
non 272 paces 

1 TMJOC &nt!bniind $14 95 


Buy all 5 books 

Reg. $74,75 

Special $69.95 


CONFIDENTIAL FREQUENCY LIST — m 

NEW filh Revised EDITION CjjjJ 

now includes RTTY stations 

by 0. P Ferrell 

SWI s around the world know that this is the best rel 
erenefr hook to have around this hr an it new edition is 
jdrn-packed with all the latest frequencies, callsigns amt 
other important information Inside you'll find lislmys for 
aeronautical military embassy VOLMET INTERPOL, 
weather rind HUY stations Ah^o included is a thorough 
discussion on now to listen to HI TV siahons explanations 
nl Stic abbreviations used hy utility stations toe reasons 
behind inter national lantniinu and much much more Every 
ladio enlhusiaM should have .1 copy in then shack 
1966 Revised f>ti edition 636 pages 
GL CF Sattbound H5.95 

ARRL COMPUTER NETWORKING 
CONFERENCES 14 

Pioneer Papers on Packet Radio 196 M 985 
The HANDBOOK lor Packet UurtMM 

This collection rjf Racket Radio papers Should be in every 
Packet enthusiasts shack' Written during the (emulative 
years of Packet development these papers (too numerous 
to mention iherrt all) cover theory, practical applications, 
protocols, software and hardware sublets You also get a 
compete up ro date collection ol all published Gateway 
the ARRL Packet Radio newsletter As bug as the ARRL 
HANDBOOK, this new book is sure to be Ihe ARRL's next 
best seller 1 1985 over 1000 pages 


******#***####*###*+**+*****#+* 

BASEBALL CAP I 

How aboul an attractive 9ASEBALL slyte cap J 

I ha I has name and call on it It gives a * 

I aunty air when worn at Ham tests and it is , * 

a great help lot Inends who have never , * 

met to spot names and calls toi easy f 4f\ ♦ 
recognition Great for birthdays, anmver m J 

sanes special days whatevei occasion J 

Hals come in the following colors * 

GOLD BLUE RED KELLY GREEN * 

Please send call and name (maximum 6 tetters * 

per line} * 

r wet'ii $6.00 __ * 

I.D. BADGES J 

No ham should be without an 1 0 badge irs lust * 

the thing lor club owelings, conventions, and geT * 

togethers and you have a wide choice ol colors 
Have your name and call engraved in either standard J 

or script type on one ol these plastic laminated 1 D * 

badges Available in the following color combma lions * 

ftsadgc/ltiiiering} wiule/red. woodgr am/white. blue/ * 

white, white/biack, yeltow/blue, red/wnne green/ * 

white, metallic gold/Slack, metallic silvei/black 
UID Engraved 10 Badge $2.50 * 


******************************* APCNC 


Soflbound $77.95 


SOFTWARE FOR AMATEUR RADIO 

by Joe Kassei. G3ZC7 

Packed with practical computer applications and tested and 
debugged programs dial can be adapted simply and easily 
to almost any microcomputer You get BASIC programming 
concepts as well as how to interface your cor outer to your 
radio Programs include digital communications RTTY 
Packet computer aided design and circuit analysis as well 
as data base programs foi record keeping, logging, and 
awards Easy to understand explanation ol Baudot and 
ASCII codes and guidance on hardwaie dependent software 

1984 1st printing 284 pages 

tMKO Sett hound 115 95 

THE COMPLETE OX ER 

by Bob Lacker. W9KNI 

QX'mg can be as simple as turning trie radio on and 
searching across a hand, or it can he hours spent studying 
propagation isports sunspot figures and Ihr DX newstet 
ters looking for tidbits ol intermanon The first part of the 
hook is designed to teach the reader OX mg fundamentals 
Part two is lor (he over 200 countries worked" operator 
and has plenty ol handy bps awls and ideas Part three is 
full of more esoteric runts lor me 'over 30(1 countries 
worked ' operator This book tells all and should be 
required reading before anyone starts their guest for DXCC 
Even if you doii i care about DXCC Bob s easy to read 
slyte of writing is most enjoyable reeding I9&4. 1st 
edition 

ID PX Sod bound $10 95 


ANTENNA COMPENDIUM 

edited by ARRL Stall 

This book lias more El mu 20 antenna articles Ehat have 
never been published before Subiects covered include 
Quads, Yagis Phased Arrays l og Perrodics Subsurface 
Antennas ' Tlir i Old Spruce Antenna as well as discus¬ 
sions on Smith Charts, antenna design the G5RV multi- 
band antenna and antenna polarization Great summer read 
mg and full of ideas for Fall '86 antenna prniecis 1905 
1st Petition 

AR AC Sort bound $9 95 


THE AMATEUR RADIO VERTICAL HANDBOOK 

by Cpt. Paul H Lee. USN (Ret |. N8PL 

This is ihe only bonk dedicated to the vertical antenna and 
will be ol mtei ast to all those using oi looking to use the 
vertical design Based upon ihe author s ye^is ol work 
with a number nt diflerenl vemnal antenna designs yn>u If 
gel plenty of theory ind design information along with a 
number ni practiLai r:r in struct ion ideas Included air 
designs fur simple I *4 and 6/8-wave antennas as welt as 
broadband and multi element rirrcrTkjn.il antennas Paul Lee 
is an engineer and avid bam and is Amateur Radio s resi 
deni oitperl tin the veilical antenna 1904 2nd editinn 
COVAH Soft bound 19 95 


DX POWER: EFFECTIVE TECHNIQUES FOR 
RADIO AMATEURS 


by Chip Tilton. K5R5G (JjJ) 

co-Published by ARRL and TAB Books 

If you're a new DX er how do you learn all the ropes' of 
successful opera lion? Fithr.f you have a special Elmer or 
you act Chip s new book!- This fact filled guide to DX ing is 
chock full of advice, tips, hulls and Ihe locks that will put 
you M toe coveted DXCC Honor mil li s also an insider's 
view to all Ihe funny frustrating and incky maneuvers 
used by DX'ers around the world Each band is covered as 
well as a discussion ol equipment, accessories and 
antennas tot your station Also includes info on QSL'mg. 
ANRI awards and other helpful information ■ 1966 
Isi Edition. ?44 pages 

T-1740 8995 



Name 

Address 

iii>, Stale 

T Check or Money Order Enclosed 
VISA “ MasterCard 

Card * 


Zip 

Expires 


ORDER FORM * 


SAVE TIME. USE YOUR CHARGE CARD 
AND ORDER BY PHONE 

(603) 878-1441 8:00-4:00 



ham.. 

radio 


magd/iw 


BOOKSTORE 


GREENVILLE, NH 03040 


(603) 878-1441 
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THE FIRST NAME^H 
ELECTRONIC TEST GEAR 


^J[] 35 MHz DUAL TRACI OSCILLOSCOPE 



o #1# 

! ^ - T - a 


Save *30 on the 
RAMSEY 20MHz 
Dual Trace 
Oscilloscope 


\ H J* * Unsurpassed qualify at an 

M a. P* 4 -, unbealable price ihn 

■ Vp L Ramsey osciHuscope e om 

. ° ^ K ^ fr ' - pares to Others costing 

^^ ^ 2 > hundreds more Features 

1 <b* * I J include a cumpurienl rest 

T-~ » " ---" mg circuit lor resistor. 

cnpacilor. digital circuit and diode testing * TV video sync filler * wide hand 
wrdlh & high sensipviiy ■ internal graticule ■ Ironl panel trace rotator * nxis 
* high sensitivny x y mode * regulated power supply * built-in calibrator * 

rock solid triggering SOtfitlQS n*flbo*<*mv h&0 * 0P| 

Was *399,95 NOW ONLY^OOV *(*« met** 


VfubVI intfudvd 



NEW RAMSEY 
1200 VOM 
MULTITESTER 


Check rr.iristsinrrp. diodes and LEDs 
wilh this professional quality meter 
Other features include. decibel scale 
?QK vnli mu hiring ;,yslnm * i ni.r 
rorod scale * polarity swilch * 20 
measuring ranges * safety proh^ * 
high impact plastic case 

5 4 Q 95 tVtl Itadi Anri 

U hlUrrf i(Klwd»fl 





RAMSEY D-4TOO 
COMPACT 
DIGITAL 
MULTITESTIR 

Compacl si/od reliability and accuracy 
This LCD digihil muJlileSltn tils rn 

your pock el. you cnri take M nnywhenj 
n features lull overload protee'ion » 3 
digit LCD readout * receded nput 
j.icks * s.iiely probes * diode chuck 
(unction * 3000 hours hiirtpry life 

$ 95 i* f f irat] * jnc * 

rib b BiUTtry l(n:l(jBfd 


MINI KITS—EASY TO ASSEMBLE, FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 
TIME WITH THESE KITS 


FM 

MINI 

MIKE 


A yijtfv niflnivnonrwirii .<4’M *n- 
H. 1 .S nnit- ■ 11 1 tmnsmili a Hnifilu 

\ *iru« 1 up in hk] yunfi *an - .i.->i 
lirjruni ,n.nl!(nmnJitv t)Y BWI»I «f H' 
tiiill' it i pltxilinit rrutvi- Kit ireludrt 
u*w »tnhe on iWilcR jniUTH'-.r 

rwuie< f jnfliufv'r instmcrmn'. i in-, 

1% Ihe Pines) ontl civnilat>h’ 

FM 3 Ki! «M 9S 

F M 3 Wired nnti Tnred IS K 


FM Wlrrivft* Uihe K1| 

Til ■ <p|,< In ■ :VtnffO 

Any fM briMdcAsl ra JntfjS/ 
<tio. uioi my type ol 
mikr Fhins no 3 Ift OV fyjh P W ! ' 
ti,H. -'HJKKKJ urtilrvo nuku pu/jimp 

iM.VKil $m FM-yK.l1 Vi 96 


UniwiUi Timrf HH 

F I tovi(lin Ifi-' 1 1 :iV' pnllt iii''f P h < 

Ihl.HI - I -iHJNlU'l In h r 'j*uH .1 trfllJK *■ 

ol profiian Irmirtu and yuiit 

gwWiatrort UMf SSfi I.. R! nncj 

ihdudti a paiiQo ol pJ|HMoi mq%l 
liming ni-wlv 

Ul-SK»i *£« 


Color Organ 

Slit? music come 
ilLivc^' 3 diffi'rrnnt 

liqfns flicker with 
music Onp light 
oach for high 
m id -range and 
lows Each indi 
vi dually ad (us I 
able and drives up 
to 3CH1 W urns un 
1 tO VAC 

Complul!: 1 Kit 

ML 1 

i&M 


VKfei «(K.l 

■ Srtr-H w lv Hi +&'■ ■ .p*» 

ir||)V liina^h" -tiwt r h * t. IsKvt un S- 

*W Ktwi inJ uvhri Jm* J"'f tk> 

■ ■ r ••‘■"i' i ■ "* r -i f- ■* ■ ■ if 44- 


Ltd Bunhy Hit 

A -jirrAi Ailnnlii .n ijer 
1i>f winch ill(*r r«,*!+■!■(• 
ffifl vim r l-jniiw L F D\ 

* In. 1 1'.W rWiliMi f>.i :1 ■■ , - 

tiullnni *arn in jJ 

panw'Unjtilii dnyttiirisj" 

nnrei tm 3io is voH3 

GumpMc i. 'i UL i 

W96 


Super Smuth 

A »r1i lihC*mpJ< 

l||" «Hil I i IV J, I » u| .1 
I Hr- (1r..<i A t lltiH.. 1 ! 1 Grfi.ll 
iQI hfltjy 'i 

. I> -iv ..Pill tiul 

[irty nmpiiG-i Full ?Vv 
pmaourpul rijr^onGly 
i‘ ^nlli - I-- 1 . S-AS ("fur* 
ipc i* 1-1 

r.i »nptaif *■ ii H r » 4 

ISwftS 


CFO-1 

Hi ri^rij. i 12 /■!< I w.il .1 r u -IftirCHO 
ALirm A-ifjjrs Ov.itlaVH (, ''i|Jililli> ill Sift 


Whisper irghl Kil 

An inl«firalifnj i-M •.mull hum' 
ipn.nfc u|j %iHLir i d^. jrrt] convene 
ttipipp' 'i> liqftt Th> Irturteii Ifii- 

tauird (he brighter lha Iqjht 

Ini imlni nmk". i unlryl'i yfi r 

yjj w imvron i in vac 
Cwnphrln Ml Yift 1 

S6 95 


M^d Blaster Kll 

M ’I I»lut I y, L OUD r-o r V VI i i I ■ nng m ■ ;1 
.|||"‘i'Hon qgllmy umn kwiw) 

( ,|n l.J )|f li WMlIi nt 

• iiir.i ■ ■ > ■ i, •, .id I. : hunt on 6 *5 VDC 
, M0-1 Kil W« 


torw &«»der 

A ^omplrll him Of-C Ljtj 

dfir un 1 tinglfl PC /EU^T 
bOflr.j FirftlUI'-S J|1 / 

'.MiJtl H; Ad |Ui1 A0 f *- ■- / 

rangi- vul ?0 lurn pel ^ ?n vfc-fi-lu 
I,ilmn S67 It U’SeliJ Inp ImHH 
tone bursi dcrlnrlmi I C ?K elC 

■ ,tn ii <50 tN 1 U4«d -I'. '• ' I.ibk ifi' i 
fTifoPer hun\ ii'SIci V»'Hf 

CompMe kil T D 1 15 95 


SlrfrfV kll 

PrtH-Jcn;c-s ijpipviprs ami IowuMkI 

jv ;i11 chaiacHshHn <1 A 
im»n * W JW-iK i lkIkj 1 ,m itfjnl fun: 
or t tS veiIU osttt 1 iS ohm 
vtur.S kef 

CompJew fc'l r -,M 3 MBS 


30 Watt 2 mtr PWR AMP 

■ u.fflf i ,i.i .- ' . in- a-.| .mil rc.itui(i-, H Ini-.- i <wi■ 1 -MU' 1 W 
irv lor I- ool V W in h if IS Out 4 W in 1m Uloul Mil* OolfHlI 
q| 3SVJ intrirdiblir v.-ilm' t,oni|ilntn mth all pam (ifE'i casf 
And 1 -H lela r |h OQS 

PA<-t. 30 Wpwramp*i| rf. tC v 

rn-’ rf MiiMia t-h relay kit 095 


*96 

n.ii*p un 4 i % vDf l n . i •ri*— rtn.* 1 

j. it .,. ■- . .1 j. „ 111 ' P>t* M 
IRIliH H« 


Power Supply Kit 

COrnpirile Iflpl# f*(nlAUnl pi nM ' 

'lypply prwtditl vdiiiblci G ti "A volts 
til 'POO rnj and -5 At 1 Amp ! iCt L Mnnl 
lOAd MtttiilAHOn il'JOC! liHenr 4 And 
imall hifd Lnti CfiinSitormci t 
N-qiimtaij iYl4 l A .in-rt SftQS 
J4 Vf, T Qpfnjjtpic nl PS-3I.T O 


~#-F 

Si 

' 3 r# * & * 1 


A heavy duly and accurate scape ha service 
js well as ui'jduchon use Features include 

* wide fr^uuBnt >■ b«indw«d1h ■ optimal sen- 
.ihviiy ■ entmmnly hnghl display * dutayed 
inggamig swei’p * hold r>ff * ALT rnggrir * 
single swoop • TV sync • 5X magnification 

* XY or xy l operation * HF LT noise 

reduction 

3500 Dual Trace Oscilloscope 


$49995 


mcln{V*t i high 
quality pmb#* 


ALL OSCILLOSCOPES INCLUDE 2 PROBES 


FT?! 15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 


' ~ # 

■ i 1 ” 


i 

L /> 





ideal lor held bench applications, ihu 
soopn c-in display up lo i& Mny signals 
iniernai baltery pack .Plows uptO§ 
hours operatrun un a single chnrgo 
Fealurrrs include * hiliH'in hiillory 
charger * hx horizontal magnification 
* high bnghTness C^t ■ ffOAT panel 
trace roiator * internal lechargeable 
battery pack 

i 2500 Portable Oscilloscope 


449 95 


niLlnJCtrl 3 nigh 
quality piDb«« 



MINI-100 FREQUENCY COUNTER 

r ■ ■ ji.?if!■. and Lapjiniin. 1 ■ iiriT* ■ trsii«a ’wti n. mni n ■ 

compucl * High V'nMliviiy ■ iriVi I urru-ni clrjin. * -fny .'n-,rLjr J ii(- 
lirAdini) jit-■ iilftiiAiMij * FkileJ ul ikoguli * 1 Mrt: lu ^<K] MHJ 

■ itni}!' * ijirNl* poUKiiud * ? iijgit dupljiy 

SOQQ5 BATTERY CM AGGER NICAD BATTEfllES 
9 9 AND AC ADAPTER INCLUDED 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Lar. quAiily 41 A nrMNiArou^n jinn- I milLirirA " 

,li Ifcqnfim y rflngi-. nar:H wrrli itW amt 1 * dufll 
HjIfti-lAtilM qittir tirni-l * Atnnl>- infjn' (llOf * 

■ OmV J& ’5C1 MHz Ty[ui ill isrmi'vUy • widn In- 
flnmic f t 1 ppm ncLun i 

$44 095 Wllrd iflCiuUfl 

I I J AC adapts 

Ct -70 An S 99 9 t 

HP 4 mc*t| ivciLk F 9t 

CT-50 8 DIGIT 600 MHz 
COUNTER $169 95 h1 

CT-SOkll 1T39B 

Ft A I rH-r.fih zf*-r adaploi kit H.9 


S99 95 

$95 


Wir^-d 

14.95 


CT 90 9 DIGIT 600 MHz 
COUNTER 

Til*. IH..-.1 Ii.r*.il-I i li)' N-- . Itian V!KN1 I iMimpi 3 
VlOClDNn QllB IdtiM * B d>q4! * gaK ifidiulO) 
* ctiiC-flY' F «flU • ?bmV uj- v^O LUfj i^jjitar syr 
lluvily * 10 MHZ Tirwctnai. (or WWV Cii-tnai if! 

» t ppm j*z. i. i if«zi i . 

$ 4 j\ Q 5 Wlf*(l irKludai 
I “ >7 AC adapts 

GT 90 hii S 12 S .95 

(Jv l II' PPM uvfin 69 9S 

HF^ 4 r»n id pa i r I 95 

CM 25 9 DIGIT 1.2 GHz 
COUNTER 


$16995 


wirtri irtciudan 

AC adiplfr 


Hf 4 n ii .irl 


tR 96 



DM-700 DIGITAL MULTIMETER 

PioFesMnitl nminiy ol .1 hODbyivt pnt *• r 

lui^s iruiudi- W diflirtn"1 idd 6 'urn 

lion?, * ( il.nii .nrti ,1 D OmplAf * Alilo 
mniit i mat I pticumunl * nuk>mnl.. pulnnly 

*1 19 95 .c*;X“ 

DM 70Q Ail $99.06 

MP.| jjiHhfl tm _ 


PR-2 COUNTER PREAMP 


thiii pp . . ideal lui maturing *vJi ’.I'jn.HS 
lifim 10 -it 1 OCX WHJ- * nal ?[l 6t> r-.-im « SJNr 
i imnn-i mn, * yrr-Ri N|i ^hilling Itf * "fn^ii 

im.niyrr fVtim.imp 

% 4 Q5 *iifld include* 

*♦ ACadiflivi 

PR 2 M 


PS-2 AUDIO MULTIPLIER 

fht PS it hariay rur nign urauiunun .uidio 

... mullipMrs 1 ift " rn 1 

anf'hC^ * Cjroai lor F t L Iflnti tfinasniflitinKii * 
ppulttplpj by 1(J r^r 100 * 0 01 H; iDjylpt'Un 6 

Built-m signal pwimp conduipneL 



*4995 


wirtd 


PH 7 ml 


$39 95 


PS-10B 1.5 GHz PRESCALER 

E ■ lrjml> tixi iftr»0ft Ol your prnwioi ountm lu 
I 6 t iHr * ? SlflOA pruflmfi * Sivurth by 1000 til 
CulllV * 4Up®r wsnsJlivtf | E KI mV IflKlH * GNC 
(OnnKlnn m I CiHr in I MH/ Out * (lUvflS idy 

$709! 

PS 10-0 Pfescaler ■ ?J 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—^BNC plug S G-95 
High Impedance probe, light loading ., . 16 95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use , T .. . 13 95 

Till ball, tor CT 70,90,125 . ---- 3-95 



PHONE ORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 
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TEAMS * saiiilaciion gueranieed • Him me lor 10 days, il Mt plllHd return in 
anginal Harm lor refund • add b lor shipping iou insurance !□ i minimum ai 
S iu (JU * uvtrsess idd i& far surface miH • COD Jdd St bO I COD m USA onsyt 
* orders under SIS 00 add Si 50 * NY residents ids T sales tax • 90 diy turn 
warranty on all kill • l year parts & Fabar warranty on ail wired umls 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. 

Peafield. N,Y. 1462G 
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DX 

FORECASTER 


Garth Stonehocker, koryw 


1985 review 

Six months have passed since our 
last review of propagation conditions; 
now that data for 1985 is complete, it's 
time for a review of the year as a 
whole. 

The sunspot numbers (SSN) during 
the first four months of 1985 were just 
under 20, increasing through July to 
35 and diminishing during the final 
months of the year to 13. This repre¬ 
sented a decrease, over the year, of 7 
SSNs, or approximately 0.5 SSN per 
month. If this trend continues, we 
could expect a low of about 6 SSNs 
by late fall of 1986. Although new 
11-year cycle SSN sunspots were ten¬ 
tatively identified from polarization 
differences on September 11, no op¬ 
posite polarity spots at high latitudes 
have yet been seen. The cycle 21 SSN 
minimum may occur in September, 
1986. 

An equivalent pattern emerged in 
review of the 10 cm solar flux data. 
Monthly solar flux numbers in early 
1985 matched those of late 1984 at 74 
±2 units. A mid-year bulge of up to 
80 occurred instead of the minimum 
number expected; a minimum of 69.5 
occurred in September. The year 
closed with a 75 again. Note that the 
minimum monthly average in October, 
1984, was 73.5; in 1985, it was 69.5, 
which represents a decrease of four 
units. A continued reduction to 67 
units in a late summer month of 1986 
will be necessary for the solar flux 
minimum to be reached. 

The lowest daily solar flux value in 
the 11-year cycle so far, 66, occurred 
on August 17 and from October 6 
through the 9th. The highest value 
during 1985 was 101, on July 9. (The 
daily flux number will probably reach 


63 or 64 by next fall.) The 27-day solar 
flux variation of daily numbers, whose 
increase raise the monthly average, 
was 20 units or more in January, in the 
period between April and July (with 
May the highest solar flux, at 80.3), 
and in the month of October; a varia¬ 
tion of about 10 units occurred in 
February, March,, August, November, 
and December. September was quite 
"flat," devoid of any 27-day solar cycle 
activity, and therefore provided the 
minimum monthly average of the year. 
Four days of a solar flux of 66 were the 
year's minimum recorded just before 
solar activity began to increase again 
in mid-October. 

The geomagnetic A figure monthly 
average was, as usual, highest in April, 
the most disturbed month, and May, 
the quietest. Note the May inverse 
relationship to solar flux, a surprisingly 
frequent occurrence. Of the disturbed 
periods, April 20 to May 2 stands out 
as the highest and longest. The other 
months had two or three milder 
periods of disturbance separated by a 
few days of quiet conditions. That's 
the difference between the geomag¬ 
netic conditions in the winter minimum 
months and those of the equinox max¬ 
imum and summer months; the num¬ 
ber of big events decreases and the 
number of quiet days (at a lower A 
level) increases. As SSN minimum 
approaches this summer, the periods 
of solar 27-day activity should get fur¬ 
ther apart and be lower in intensity. 
The periods of geomagnetic distur¬ 
bance should also decrease in number 
and intensity. The sun simply takes a 
rest — Hi! 

You may recall from my December, 
1985, column on maximum usable fre¬ 
quencies (MUF) that an increase of 


one unit in solar flux results in an 
increase in MUF of 1 percent. The 
base line to start from for mid-latitude 
MUFs is MUF = 2.5 (0.036 SSN + 
5.28). The decrease in MUF from a 
geomagnetic disturbance is percent¬ 
age MUF= 0.375A 4 - 3.75. Listen to 
WWV at 18 minutes after the hour for 
the data. 

last-minute forecast 

The first two weeks of April are 
expected to have low solar flux levels. 
Because the amplitude variation isn't 
more than a few units during this part 
of the 11-year sunspot cycle, the lower 
frequency bands are expected to pro¬ 
vide the best DX activity. The geomag¬ 
netic field should still be a problem this 
close to equinox, so look for distur¬ 
bances around the 4th to the 8th, from 
the 18th to the 22nd, and again on the 
28th of the month. Signal level varia¬ 
tions will be greatest during these 
periods and conditions won't be really 
stable in between, either, since equi¬ 
noctial periods don't produce many 
quiet days. The best days for the 
higher frequency band DX are more 
likely to occur from the end of the sec¬ 
ond week through the third. Expect 
some enhanced equatorial openings 
during the disturbances of the 21st. 

The perigee of the moon's orbit (for 
moonbounce DX) is on the 25th, with 
the moon showing full phase on the 
1st. There will be a short meteor 
shower, the Lyrid, on April 20-22, with 
a rate of five per hour — hardly much 
help for meteor-scatter DX. But a big¬ 
ger shower, the Aquarid, starts before 
the end of April, peaks on May 5, and 
ends in mid-May. Its rate is 10 to 30 
per hour. 

band-by-band summary 

Ten, twelve, fifteen, and twenty 
meters will be open from morning until 
early evening almost every day, and to 
most areas of the world. The openings 
on the higher of these bands will be 
shorter to the southern hemisphere 
and will occur closer to local noon. 
Transequatorial propagation on these 
bands will more likely occur toward 
evening during conditions of highest 
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EX-144 Adaptor lor CF-l/PS-15_ 

PS-30 Systems p.'s w curd. 6 put plug 
OPC Opt cord. Speedy 2. 4 or 6 pin 
SP 3 Internal base station speaker. . 

SP 5 Remote speaker tor mobiles .... 
C R 64 High stab rel xtal j 745/75IJ 
PP 1 Speaker patch (speedy radio) ♦ 
SIM Desk mic two cables, Scan 
SM JO Compressor ■ graph EQ. B pm me 
AMOO IOOW8 bandaulu antenna loner 
AI 500 5G0W 9 hand autu antenna tuner 
AH-1 5 band mobile antenna w tuner 


CD 


ICOM 


Hf Equipment 

Regular SALE 

1C-735 Hf transceiver/SW rcvr/mic 

849 00 729" 

P S 55 E x Te r nal po wnr supp 1 y_ 

160.00 144" 

AT 150 Automatic antenna tuner... 

349 00 314” 

Ft 3? 500 Hz CW filter. 

59,50 

EX-243 Electronic keyer uml.. 

50,00 

IC 745 9 band *cvr w 1 30 MH/ rcvi 

999 00 769" 

PS-35 infernai powr'r supply. 

160.00 144" 

EX 241 Marker uml... 

20.00 

EX-242 FM unrt..... 

3900 

EX-243 Electronic keyer urn!....... 

50 00 

Fl 45 500 H* CW filler (1st II I. 

59.50 

FL-54 270 Hz CW litter (1st IF]. 

47 50 

FL-52A 500 Hi CW liller (2ml IF) 

96 50 89" 

FL-53A 250 Hi CW tiller (2nd If) 

9650 89" 

TL 44A SSB tiller [2nd II). 

159.00 144 ,! 

HM 10 Scanningmobilr 1 nucrophone 

39,50 

SM 6 Desk microphone... 

39 00 

HM42 Extra hand microphone,..,. 

3950 

MB-12 Mobile mount.... 

19 50 



IC-751 9 band xcvr/ 1 30 MHz revr 

1399 00 999 >[t 

PS-35 Internal power supply. 

160 00 144" 

fl 32 500 Hi CW tiller |lsi If]. 

59.50 

fl-63 250 Hi CW filter (1st IF). 

4850 

FL-52A 500 Hi CW filter (2nd II] 

96 50 89" 

FL-53A 250 Hi CW liller (2nd III... 

96 50 89« 

Fl 33 AM liller........_....... 

31 50 

FL-70 2 8 kHz wide SSB filler .. 

46 50 

HM-12 Extra hand microphone. 

39 50 

SM-6 Desk microphone,..... 

39.00 

RC-10 External Irequency conlrollei 

35 00 

MB 18 Mobile mount.... 

19.50 

1C-720A 9-band icvi •lCLOS£OUT)» 

1349 00 69r- 

PS-15 20A external power supply 

149 00 134" 

FL-32 500 Hz CW biter.,.. 

59.50 

FL-34 5.2 kHz AM Idler . 

4950 

BC 10A Memory back up.. 

8 50 

SM-5 S pin eledret desk mic...... 

3900 

M8-5 Mobile mount ... 

19.50 

Of/rcz At irwories 

Regular SALt 

PS15 ?0A nxlernal power supply.... 

149 00 134- 

CF 1 Caohni! fan fur PS 15 

45 00 


Qz/ier Accessories coflb Regular SA l r 

AH-2 8'band tuner w mourn it whip 549 00 
GO 4 World dock * (CLOSEOUT) • 99 95 79" 

HE linear amplifier Regular SALE 

1C 2Kt ISO 15m solid stale amp w ■ ps 1795.00 1299 

0-rne(or VHE Port.iWr Regular SALT 

1C 505 3/10W 6m SSB/CW portable 449,00 399"' 
BP-10 Internal Nicad battery pack 79.50 

BP 15 AC charger... 12.50 

EX 24S FM unit__49.50 

LC-10 Leather case 34 95 

VHf/HHF base multi-modes Regular SALE 

IC-551D BOW B meter SSB/CW. 699 00 599^ 

EX 106 FM option... 125 00 112” 

BC-L0A Memory back up. 8 50 

SM-2 Electrel desk microphone .... 39 00 

1C-271A 25W 2m FM/SSB/CW. 699 00 569** 

AG 20 Internal preamplifier*56 95 
IC-271H 100W 2m FM .-SSB/CW 899 00 759" 

AG-25 Mas! mounted preamplifier* 84 95 
1C 47! A 25W430 45GSSB/CW/FM w:w 799.00699® 
AG-1 Mas! mounted preamplifier* 8900 
1C 47IH 75W 430 450 SSB/CW/FM 109900969** 
AG 35 Mast mounted preampliher* 84 95 


Limiter Offer* • Matching preamp* only S1 D0 
extra with ptirs hast ot LC 271A H or !C 471A H 


Ai i t’ssciric^ 11 HTimou to 271A/11 and 4?1A/ H 
PS-25 Internal power supply for (Af, ,, 99 00 89" 

PS-35 Internal power supply tor (H) t «, 160 00 144" 

PS 15 External power supply .. 149 00 134" 

SM 6 Desk microphone ..........._ 39.00 

EX 310 Va«ce synthesizer........ 39,95 

TS-32 CommSpec encode/decoder..,, 59.95 

IIT-15 E ncoder /decoder i n ter lace..* 1250 

UT 15S UT 15S w/TS 32 installed. 7995 


Regular SALE 

549 00 
99 95 79" 

Regular SALE 

1795 00 1299 

Regular SAIL 

449.00 399" 
7950 
1250 
49.50 
34 95 

Regular SALE 

699 00 599" 

125 m 112" 

8 50 
39 00 

699 00 569" 
5695 

899,00 759" 
84 95 

799.00 699" 
8900 

309900 969" 
84 95 


6,50 

259 96 234" 
550 
49.50 
25,00 
56 00 

139.00 129" 
69 95 
119 00 
349 00 314" 
449 00 399" 
289 00 259" 


VHf l Hf mobile multi-modes Regular SALE 
IC-290H 25W 2m SSB/IM, TTP mic... 549.00479" 
IC 49QA 10W 430 440 SS8/FM/QW 64900 579" 

VHF/IVHF/T.2 (<Hz fM Regular SALE 

IC-27A Compact25W?mIMw/TTPmic 36900 329" 
1C 27H Compact 45W?mfM w/TTPmrc 40900 359" 
IC-37A Compad 25W 220 FM, HP mic 449.00 329" 
1C 47A Compacl25W MOfM.TTPmiC 46900 399" 
PS-45 Compacl 8A pnwer supply ... 11295 99" 
U T - j 6/EX 388 Voice synthesizer , 2995 

SP -10 Slim-line paternal speaker 2995 
IC-3200A 25W 2m/440 FM w/TTP 549.00 489** 

UT 23 Voice synthesizer... 2995 

AH 32 2m/440 Dual Band antenna 32 95 

Larsen PO K Rod mount. 20 00 

Larsen PO-RH Trunk hp mount 2018 
Larsen PO MM Magnetic mount 19 63 
IC1271A 10W I 2 t;Hz SSB/CW Base 999 00 889" 

A TV-1200 AT V interlace unit.., TBA 

PS-25 Internal power supply_ 99.00 89" 

EX-310 Voice synthesizer. 39.95 

UT-15S CTCSS encoder/decoder ... 79 95 

1C 120 1W I 2 GHz EM Mobile . 499 00 449" 

Ml 12 1 2 GHz 10Wamplifier...... 339 00 299" 

Rpj>e*lfr*rs Regular SALE 

RP JO 10 WO MHi, LOW IM xtal coni 99900 899» 
RP-1210 12CH2.UiWLM.99ch synlb 1199 00 1089 
Duple ier 1210 I ? GHi dupleier... 1199 00 1089 
Cabinet lor RP 1210. 249 00 


0>* 




Order Toll Free 
Use your Credit Card? 

I iaml-hetd fr.mu etvers 

Deluxe models Regular SALE 

IC-02AT lor 2m.* 349 00 289" 

tC 04AT for 440 MHz 37900 319" 

Standard models Regular SALE 

IC-2A tor 2ni . 239 50 189" 

»C 2AT wdhTTP. 269 50 199" 

IC-3AT 220 MHz. HP 299 95 239" 
1C 4AT 440 MHz. TTP 299 95 239" 


Acrraiorres for Deluxe modeh Regular 

BP-7 425mah/13.2V Nod Pak use BC 3b 6/50 
BP S BOOmah/8 4V Nod Pak use BC 35 ... 62 50 
BC-35 Drop in desk charger for all batteries 69 00 
BC-60 6-position gang charger nil batts SALE 359.95 

BC-16U Wall charger ter BP7 BP8„. 10 00 

LC-H Vinyl case..... 17.95 

LC 14 Vinyl case Iof Dtx using BP 7/8. 17 95 

LC 02AT Leather case for DIs models w 'BP-7/8 39 95 
At i essories for both mot Ms Regular 

BP-2 425irtah/7 2V Nicad Pak use BC35.,.. 39 50 
BP-3 Extra Sid. 250 mah/8 4V Nicad Pak 29 50 

BP 4 Alkaline battery case........ 12.50 

BP-5 425mah/108V Nicad Pak use BC35 49 50 

CA 2 Telescoping2m antenna_*_ 1000 

CA-5 5/8 wave telescoping 2m antenna. 18 95 

TA-2 Extra 2m flexible antenna .........._ 10 00 

CP-1 Og lighter plug/cnrd lor 8P3 or Dlx.... 9 50 

DC-1 DC operation pak lor slandard models 17 50 

LC 2AT Leal her case for standard models. 34 95 

ftB-t Vinyl waterproof radru bag... 30 00 

HH SS Handheld shoulder slrap.. 1495 

HM 9 Speaker microphone... 34 50 

HS10 Boom micro phone/headset..... 19 50 

HS-10SA Vox uml lor HS-10 ft Deluxe only 19 50 

HS-10SB PIT uml tor HS 10... 1950 

ML-1 2m 2 3w in/IDW out amplilier .....SALE 79 95 
SS-32M Commspec 32 tone encoder .. 29 95 

Regular SALE 

R 7000 25 2000 MHz, 117V AC_ 899.00 789" 

RC-12 Inlrared remote controller ..** TBA 

R-71A 100 kHz-30 MHz. 117V AC.S799 00 649" 

RC M Inlrared remote cantrdler... 59 95 49** 

FL-32 500 Hz CW hller.......* 59 50 

FL-63 250 Hz CW filter (ht If)...*, 48 50 

Ft 44A SSB filter (2nd !f) . 159 00 144" 

EX-257 fM unit.. 38 00 

EX-310 Voice synthesizer. 39 95 

CR-G4 High stability oscillator xtal 5600 

SP-3 External speaker-- 49 50 

CK 70 (EX 299) 12V DC option 995 

MB-12 Mobile mount.. I9 60 mt 


MosterCard 


USE 

YOUR 

CREDIT 

CARD 


VISA 


HOUfiS • Mon thru Fn. 9-5:30; Sat 9-3 

Milwaukee WATS line: 1 800-558 0411 answered 
evenings unbl 8 DO pm Monday thru Thursday 

Please use WATS tines for Ordering 

use Regular lines fur other Info and Service dept 


All Prices m I his bsi are Subject to change without notice 


In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 


® 

Inc. 


AES BRANCH STORES 


WICKIIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 
Ohio WATS 1-800-362-0290 


ORLANDO. Fla. 12803 
621 Commonwealth Ave. 
Phone (305) 894 3238 
Fla. WATS 1 800-432-9424 


CLEARWATER, f la. 33575 
1898 Drew Street 
Phone (813) 461 4267 
No In-State WATS 


S2!‘" J * 1-800-321-3594 1-800-327-1917 No Nationwide WATS 


LAS VE6AS. Nev. 89106 
1072 H. Rancho Drive 
Phone (702) 647-3114 
No In-State WATS 

Kf 1 800-634 6227 


Associate Store 

CHICAGO, Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N. Milwaukee Avenue 
Phone 1312)631 5181 

8IS& 1-800-621-5802 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during "normal" hours 


*Look at next higher band for possible openings 
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soiar flux and a disturbed geomagnetic 
field. 

77?/Vty line/ forty meters will be use 
ful almost 24 hours a day. Daytime 
conditions will resemble those on 20 
meters except that skip distances and 
signal strength may decrease during 
midday on days that coincide with the 
higher solar flux values. Nighttime DX 
will be good except during pre-dawn 
hours after days of high MUF condi¬ 
tions and during periods of geomag¬ 
netic disturbance. 

Eighty and one-stxty meters will 
exhibit short-skip propagation during 
daylight hours and lengthen for DX at 
dusk. These bands follow the darkness 
regions, opening to the east just before 
your sunset and swinging more to the 
north near midnight, ending up in the 
Pacific areas during the hour or so 
before dawn on the path of your 
interest. The 160 meter band opens 
later and ends earlier than the SO meter 
band. 
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Technical Forums 


Personal Computer. Packet Radio, ARRL. AMSAT. Antennas, RTTY, SSTV/ATV 
FCC, Electrical Safety and many, many others. 


April 25, 26, 27, 1986 




♦ New Products See, touch and feel the latest in high-tech equipment. 


* Giant Flea Market Starting at noon Friday, all day Saturday and Sunday, Al\ spaces are SOLD OUT, 


* License Exams Novice through Extra, by reservation only. Send a completed form 610, a copy of 

your present license and a check or money order for $4.25 payable to ARRL/VEC. 
Indicate the desired time. Send to: License Exam t Attn. Tom Holmes, S83QWindbfuff 
PL, Dayton, OH 45459, Deadline: March 29, 


* Alternate Activities 

HAMVENTION is for everyone. We have planned activities for the YL or your 
non-ham family members. 

• Special Awards 

Nominations are requested for "Radio Amateur of the Year," "Special Achievement" 
and "Technical Achievement' Awards, Contact: Awards Chairman. Box 44, Dayton, 

OH 45401. Deadline: April 1. 

• CW Awards 

See how fast you can copy the International Morse Code (World record is 72.5 
WPM), All participants receive an award indicating their maximum speed. 

• Admission 

Registration: S8.00 in advance, SI0,00 at the door. 

Banquet (Roy Neal, K6DUE, Speaker): $14 in advance. $16,00 at the door. 

if available. 

Ladies Luncheon: $6.75. 

Last Day for advance tickets: April 5 (Canada), April 12 (U S.). 

• Housing 

Most motel rooms in the Dayton area have been set aside for the HAMVENTION. 
Write: Dayton HAMVENTION Housing. 1980 Kettering Tower. Dayton, OH 45423- 
1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

• Parking 

Free parking is available at Hara Arena. In addition, there will be free shuttle bus 
service from all major motels and designated parking lots. Parking and road infor¬ 
mation is available on DARA's 146.34/.94 repeater. 

• Other Information 

Special air fares are available on Piedmont and USAir. A free slide show about 
the HAMVENTION is available for club meetings. Wheelchairs and handicap park¬ 
ing are available. For more information . . , Write: Box 44, Dayton, OH 45401 or 
call (513} 433-7720. 

This is the year for you to attend the internationally famous Dayton HAMVENTION Come with your friends to hear enlighten¬ 
ing forums, see the latest equipment, and visit a flea market that has everything! No matter what you are looking for, you 
can find it in Dayton! 


HAMVENTION is sponsored by The Dayton Amateur Radio Association, Inc. 
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improved repeater/ 
transmitter noise 
performance 

Solid-state technology has dramat¬ 
ically improved the reliability of most 
Amateur repeater systems. However, 
the changeover from tubes to semi¬ 
conductors has not always progressed 
as smoothly as expected for some 
repeater operators. 

Repeater desense is normally 
caused by inadequate transmitter-to- 
receiver isolation, allowing gain com¬ 
pression to occur in the repeater 
receiver. The 100 dB isolation charac¬ 
teristics provided by modern 
duplexers, when properly installed, 
make this an unlikely possibility. Alas, 
the duplexer is often blamed for poor 
repeater performance even though the 
problem is actually in the transmitter. 

If repeater desense occurs when a 
new solid-state exciter replaces an 
older tube type, chances are the prob¬ 
lem is caused by excessive transmitter 
noise products. The standard cure 
recommended for this is usually the 
addition of another transmitter notch 
cavity. Unfortunately, this is an expen¬ 
sive, bulky, and lossy (about 1 dB) 
solution. Earlier tube exciters, with 
their hi-Q interstage coupling net¬ 
works, minimized this problem. 1 The 
low-Q interstage networks in solid- 
state transmitters increases the band¬ 
width and thus the noise output on the 
receiver frequency. 

what can be done? 

Commercial repeater manufacturers 


have been aware that the single stage 
most often responsible for transmitter 
noise is the phase modulator. For this 
reason, most commercial repeater sys¬ 
tems now use direct FM techniques — 
i.e., varactors — rather than phase 
modulators. Another approach 
involves the use of a two- or four-pole 
monolithic filter after the last multiplier 
stage, or frequency synthesizer, pre¬ 
ceding the power stages. 2 (These 
filters, normally used to increase the 
IMD performance of the VHF 
receivers, are capable of handling only 
about 5 mW of power.) 

One advantage of using a crystal fil¬ 
ter lies in reducing transmitter noise at 
all frequencies on either side of the 
transmitter carrier; in the same appli¬ 
cation, a notch filter would only pro¬ 
tect the receiver channel. Crystal filters 
are expensive ($100-$200), and con¬ 
sidering their power restraints, 50-ohm 
termination impedances and insertion 
losses might prohibit their use in most 
existing transmitter designs. 

Repeater operators seeking a new 
solid-state exciter should look for one 
using low-noise direct FM. Avoid 
phase modulation. If a homebrew 
transmitter design is being contem¬ 
plated, consider including both direct 
FM and a four-pole monolithic filter to 
further reduce the transmitter's noise 
products. The improvements are dra¬ 
matic and well worth the effort. 

references 

1. FM and Repeaters for the Radio Amateur, First Edi¬ 
tion, American Radio Relay League, 1972, Chapter 9, 
pages 148-150. 

2. "DigiCap VHF Transmitters," Bulletin No. 
100-0006 008, June, 1981, Quintron Corporation, 
Quincy, Illinois 62301. 

Peter Bertini, K1ZJH 


Invitation to Authors 

ham radio welcomes manuscripts 
from readers. If you have an idea for 
an article you'd like to have considered 
for publication, send for a free copy 
of the ham radio Author's Guide. 
Address your request to ham radio, 
Greenville, New Hampshire 03048 
(SASE appreciated). 
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ALPHA 

DELTA 

Tech Notes 

ALPHA DELTA ANTENNA 
and 

AC LINE PROTECTORS - 
the inside story 

• Who Needs Them 

• Do They Really Work 

• Why Are There Several 
Different Models 

Who Needs Them 

Lightning is the most common cause of 
component damage. However, we occa¬ 
sionally run into those who say “I’ve never 
been hit by lightning” or ‘‘I live on the West 
Coast and we don’t have much lightning.” 
Don’t be fooled. There are demons lurking 
everywhere from your AC line to antenna 
that can damage your gear. Before expos¬ 
ing those, let’s look at data about 
thunderstorms. 

On average, the number of annual days 
with thunderstorms per area are approxi¬ 
mately: West Coast, 5; Southwest, 20 to 40; 
Texas, 40 to 70; Midwest, 40 to 50; East 
Coast, 30 to 50; South, 50 to 70; and Flor¬ 
ida, up to 100! Really, no matter where you 
live, you should be aware and protected 
from the potential for lightning-induced 
damage. 

Now, what about what you can’t see that 
does damage equipment? Dry desert winds 
in the Southwest and West Coast, wind 
driven snow and summer cloud buildup are 
all generators of enormous amounts of 
static electricity. Static-induced voltages 
from any one of these conditions can build 
up levels of 3 kV or more! If you’ve ever had 
the occasion to watch the static discharge 
jumping from the end of a long wire hang¬ 
ing near a chassis, you’ll know what we 
mean. 

What’s worse, this type of damage is not 
always catastrophic. Semiconductors can 
suffer junction damage and will degrade 
over a period of weeks or months, causing 
subtle system problems and a gradual loss 
of sensitivity. 

In the case of AC line protection, semi¬ 
conductors are known to be damaged by 
transients caused by AC motors starting 
and switches, surges from power company 
“brown-outs” and poor regulation and even 
the effects of fluoresent lighting. If you have 
had the chance to see a graphic printout 
from an AC wall socket analyzer, you 
wouldn't plug anything in again that was 
unprotected. 

So who needs Alpha Delta? Everyone. 
Regardless of season or geographic 
location. 
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Do They Really Work 

First, let’s settle one issue. Most storm damage comes from 
either voltage induced into the antenna from a near-hit lightning 
strike (as much as a mile away) or static buildup. No manufac¬ 
turer claims their device will protect you from a direct lightning 
hit. That’s because there is no standard by which to describe one. 
Some hits can generate currents of over 100,000 amperes. These 
might even destroy a house! Others are in the range of hundreds 
of amperes and may be satisfactorily by-passed to ground through 
a lightning protector. 

Since the chances for damage from induced (non-direct hit) 
sources are several thousand times greater than direct hits, an 
effective protector has a definite place in a communications 
system. 


Alpha Delta Transi-Trap™ ceramic gas tube protectors do pro¬ 
vide effective protection because they were designed and tested 
to be used with the most sensitive semiconductors. They do this 
because they fire fast enough, (less than 100 nanoseconds), and 
at a low enough level to effectively by-pass the typical range of 
induced currents and voltages. Standard air-gap devices cannot 
reach this performance level due to variations in atmospheric con¬ 
ditions that will effect conduction of the static charge to ground. 

In addition, Transi-Trap™ protectors are the only devices in 
the industry employing a combination of “fail-safe” isolated 
ground design and a field replaceable ARC-PLUG™ cartridge. 
Isolated ground prevents the ARC discharge from flowing to the 
equipment chassis via the coax shield. “Fail-safe” means the 
ARC-PLUG cartridge is designed to fail “shorted” instead of 
“open” in the event of a heavy discharge in excess of its rating. 
In this event, the equipment is still protected until the cartridge 
is replaced. Replacement is indicated by a “dead” receiver and 
high VSWR during tune-up. 

Competitve air-gap devices suffer electrode disintegration and 
fail “open.” You will lose your protection and you don’t even know 
it! One competitive gas tube device is designed to melt its solder 
connections and fail “open” in the event of heavy current flow. 
The protection is gone, the element is non-replaceable and you 
still don’t know it! 

Transi-Trap™ protectors have been thoroughly tested by in¬ 
dependent government and military test labs, and have been 
ordered for use around the world in a number of government and 
military programs. An Avionics user recently reported that since 
installing Transi-Trap™ devices, there has been no loss of com¬ 
munications due to induced transients. A leading designer of qual¬ 
ity HF and VHF antennas, Butternut Electronics, suggests the 
use of Transi-Trap protectors in their literature. 

A major computer manufacturer has selected MACC Master 
AC Control Consoles to protect their own systems from AC line 
transient related damage. This was done after extensive testing 
of all devices presently available. 


Why Are There Several Different Models 

We offer a choice of models to provide the most effective 
cost/power/frequency/connector combination. 


STEP #1: Select your power range. The 200-watt models are the 
most sensitive to transient pulses and are the best choice for 
receivers and transceivers. The 2 kW models are designed for 
overall station protection and for linear amplifiers. 

STEP #2: Select your frequency range. The UHF “T” connector 
model (LT) offers low insertion loss protection through 30 MHz. 
The lowest-loss devices are the R-T and HV (typically 0.1 dB 
at 500 MHz) with UHF-type connectors. The R-T and HV models 
utilizing type “N” or “BNC” connectors offer even less loss 
through 1000 MHz! They are perfect for cellular radio and STL 
operation in the 800 and 900 MHz ranges. 


Models available are: 

Model LT: UHF “T” type, 200 W, through 30 MHz.... 

Model R-T: UHF connectors, 200 W, through 500 MHz. 

Model HV: UHF connectors, 2 kW, through 500 MHz.. 

Model R-T/N: N connectors, 200 W, through 1000 MHz... 
Model HV/N: N connectors, 2 kW, through 1000 MHz.... 


19.95 

29.95 

32.95 

36.95 

39.95 


(BNC connectors also available) 

The surge protected MACC model is: Model MACC - 8 outlets, and 
master switch control 79.95. ACTT - wall socket direct plug-in with 2 
outlets 29.95. 

Alpha Delta Transi-Trap antenna line protectors and MACC Master AC Control Con¬ 
soles provide more than near-hit lightning protection. They will give you protection 
to cover all forms of static and transient surges from your antenna to your power 
line — at an attractive price. 

Available from your local Alpha Delta dealer or direct plus shipping $2 Transi-Traps™, 
$4 MACC. 


ALPHA.DCU 


COMMUNICATIONS, INC 
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★ How to make your first packet contact a Packet Bulletin Board Operations 
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a new class of directive antennas 


Improve Yagi performance 
with curved 1.5X elements 


In the May, 1983 issue of Transactions on Anten¬ 
nas and Propagation,' Chang and Cheng introduced 
a new class of antennas that appear to offer much 
promise for VHF use. Based on concepts developed 
earlier by F. M. Landstorfer, 2 these antennas feature 
curved elements, each longer than a wavelength and 
shaped to compensate for the reversals in phase that 
occur each half wavelength along an element. 

With the 1.5 wavelength elements in the classic 
reflector-driven-director configuration used in the 
original experiments Landstorfer claimed gains of 11.5 
dBi. The same gain in a conventional Yagi using 
straight half-wave elements would require about nine 
elements and a much longer boom. While the new 
design requires greater width, the combination of gain, 
short boom length, and mounting simplicity form the 
attractive features of the design. 

principle of operation 

The general concept and plan of these antennas is 
shown in fig. 1 . The center part of the elements 
resembles a V radiator. The phase center of the V 
radiation lies along the center axis, and some distance 
from the apex of the V. A wave radiated from this sec¬ 
tion will arrive at the other element parts after a time 
delay that corresponds to a phase rotation. As a result, 
even though the outer sections are out of phase with 
respect to the center section, the delayed wave will 
be at least partly in phase with the waves radiated by 
the outer sections. This addition of wave components 
accounts for the increase in gain over a conventional 
straight-element Yagi. 



The design problem presented by these antennas 
is to determine the shaping of the elements for max¬ 
imum gain. This subject was addressed by Chang and 
Cheng in their article. 1 They approximate the current 
distributions on the array elements by the method of 
moments, dividing each element into 22 sections and 
analytically determining the shaping for maximum 
gain. The computations are extensive, involving a 63 
by 63 complex matrix manipulation (a solution requires 


LEGEND 



WAVE FRONT FROM SECTIONS 
APPROXIMATE CENTER OF RADIATION 

EQUIVALENT GENERATOR PHASE SHOWN 

INSTANTANEOUS VOLTAGE 



fig. 1. General principle of operation using a shaped ele¬ 
ment. The center of radiation of the outer half-wave sec¬ 
tions is in front of the radiation center for the center sec¬ 
tion. giving both a spacing and a phase difference, as 
in the ZL-Special. The outer sections may be separately 
excited, as shown, or joined to the center part. This 
illustration assumes that the middle half-wave section 
is center-fed. 


By R. P. Haviland, W4MB, 1035 Green Acres 
Circle, No., Daytona Beach, Florida 32019 
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READY 


10 REM HIGH GAIN YAGI "HGAINYAGI", IN COMMODORE SIMONS BASIC 
20 REM R P HAVILAND ,6 JUNE 1984 
30 REM REFER TO TRANS IEEE AP-31,MAY 1983 
40 PRINT "CCLR>" 

50 DIM A(3),B<3>,C(3),D<3),Z(3) 

60 DIM Y(20,4) 

70 A (1) =. 38:A (2) =.395:A<3>=.364 

80 B(1)=20.77:B(2)=53.014:8(3)=204.532 

90 C(l)=-.162:C(2)=0:C(3)=.151 

100 D (1)=■645: D (2) = . 59: D (3) =.55 

110 INPUT “PRINTOUT,Y OR N "; T$ 

120 PRINT"PRESS SPACE TO END SCREEN DISPLAY" 

130 PRINT “ENTER FREQUENCY, MHZ 
140 INPUT F: LAMDA= 984/F 

150 PRINT F: PRINT"ELEMENT LENGTH= “?1.5*LAMDA;" FEET" 

160 PRINT "ELEMENT DIAMETER “;12*LAMDA/100;“ INCHES" 

170 FOR N=1 TO 20: FOR M= 3 TO 1 STEP -1 
180 X=(N~l)/20 

190 IF X >D(M) THEN Y(N,M>=0:GOTO 220 
200 Y (N, M) =A (M)*(l-l/( 1+B <M) *X*X) ) +C (M) 

210 Y (N, 4)=X 
220 NEXTM:NEXTN 

230 PRINT“Y VS X COORDINATES, INCHES" 

240 PRINT“X";TAB(10);“DIR";TAB(20);"ANT "5 TAB(30) 5 "REF" 

250 FOR N=1 TO 20 

260 X=INT (1200*LAMDA*Y(N,4 ))/100 
270 FOR M=1 TO 3 

280 Z(M)=INT <1200 *LAMDA * Y < N,M))/ 1 00 
290 NEXT M 

300 PRINT X; TAB (10) 5 Z (1) ; TAB (20) -, Z (2) 3 TAB (30) Z (3) , 

310 NEXT N 

320 WAIT 197,32 

330 IF TS=“Y" THEN HRDCPY 

340 HIRES 0,1 

350 FOR M =1 TO 3:FOR N=2 TO 16 
360 T=N-1 

370 IF Y(N,M)=0 GOTO 400 

380 LINE 160—200*Y(T,4),200*Y(T,M)+ 40,160-200*Y(N,4),200*Y(N,M)+40,1 

390 LINE 160+200*Y(T,4),200*Y(T,M)+40,160+200*Y(N,4),200*Y(N,M)+40,1 

400 NEXT N:NEXT M 

410 IF T$="Y" THEN COPY 

420 WAIT 197,32:NRM 

READY. 

fig. 2. Computer program provides dimensions of a three-element version of the shaped element array. While the program 
is written in Simons' BASIC for the Commodore 64, translation for other computers should not be difficult. 


approximately 40 minutes of DEC-10 computer time). 
The problem is far beyond the capability of home 
computers. 

program listing aids 3-element design 

Fortunately, Chang and Cheng have summarized 
their results in such a form that makes it possible to 


duplicate their optimized design for a three-element 
Yagi array. For convenience, the results have been ar¬ 
ranged as a computer program, fig. 2, written in 
Simon's BASIC for the Commodore 64. The program 
is written for easy translation to other versions of 
BASIC; only the graphic generation section may re¬ 
quire a complete rewrite. 
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ELEMENT 

LENGTH^ 1< 

ELEMENT 

DIAMETER 

V VS X 

COORDINATES 

X 

DIR 

0 

-13. 11 

4 . 04 

-11.59 

8.08 

-7.82 

12. 13 


16. 17 

. 84 

20. 21 

4.25 

24.26 

J nn 

O » 7i. 

^ Q T 

O « 

8.96 

70 7R 

10. 52 

36.37 

11.72 
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12. 66 
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14 
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0 

W 
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ij 
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o 
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.109589 

FEET 

80876712 

3 INCHES 

INCHES 


ANT 

REF 

0 

12.21 

3.73 

22. 17 

11.06 

31.98 

17.37 

36.39 

21.7 

38.44 

24.53 

39.51 

26.41 

40. 13 

27.68 

40.52 

28.57 

40.77 

09 22 

40.95 


4 1.08 

30.07 

41.18 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 **\ 

0 

f p 1 

\J 

0 

0 

0 
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fig 3A. Tabular output of the computer program for a 
frequency of 147 MHz. X and Y are normal Cartesian co¬ 
ordinates. The 0's indicate that the end of the element 
has been passed. These values may be scaled for other 
frequencies. 


The program first determines whether hard copy is 
needed, then requests its only input, the design fre¬ 
quency, Element length and diameter are then out¬ 
putted, followed by a table of X, Y values that define 
the center-line position of each element. The feed- 
point, or center of the radiator is taken as the coordi¬ 
nate origin. Figure 3A shows the screen presentation 
(the ending 0's indicate that the end of the element 
has been passed). Pressing the space bar produces 
a plot of the lines defining the element centers, as 
shown in fig 3B. Pressing the space bar again either 
initiates a hard copy or terminates the program. 

The general resemblance of this type of antenna to 
a conventional Yagi is apparent in the figures. The ele¬ 
ment shaping causes a taper towards the forward 
direction, even though the elements are the same 
length. And the deep V of the director gives an effec¬ 
tive wide spacing for the director. 

high gain is achieved 

The performance of this optimized design is very 
good. According to Chang and Cheng, 1 gain calcu¬ 
lates to be 11.8 dBi. Beamwidth is 32 degrees in the 
element plane, and 62 degrees at right angles to it. 
Front-to-back ratio is just less than 15 dB in both 
planes. Feed impedance of the 3/2 wavelength 
radiator is calculated to be 14 + ]33 ohms. 



It should be noted that the design values are opti¬ 
mum only for the element diameter given. This was 
arbitrarily set at 0.01 wavelength by Chang and Cheng. 
Performance should not be greatly affected by a rea¬ 
sonable change in element diameter. 

Because of the complexity of the required calcula¬ 
tions, and the many hours of mainframe computer 
time necessary to perform them, it is unlikely that there 
will be much further analysis of the type. Further work 
will have to be experimental. None has been attemp¬ 
ted by the author, but it would seem that additional 
gain could be secured by placing additional directors 
of similar shapes in front of the present single direc¬ 
tor, using appropriate spacings. It would also seem 
that any of the common matching methods would be 
usable. Stacking spacing rules of high-gain Yagi type 
would appear necessary. 

conclusion 

Those who do not have a computer available, or 
who wish to avoid the tedium of typing in the program, 
can use these results by simple frequency scaling. All 
table dimensions should be multiplied by the ratio, 
147/new frequency, since the table was calculated for 
147 MHz. Element diameter and length vary in the 
same way. 
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There are two ways you can 
operate an amateur dual band 
UHF/VHP radio: you can go 
through the extra expense and 
bother of using two antennas.. 
or, you can install the new 
Larsen 2/70— the single 
antenna that brings you both 
hands. 

The Larsen 2/70 blends a 
hall-wave element lor 2-meter 
( 144 - 148MHz) amateur band 
and unilinear elements for 
70cm (440-450MHz) amateur 
band. One antenna serves both 
bands, and is available with 
three different mounts for any 
mobile needs. 

I he self-resonant design of 
the 1 .arson 2/70 allows mast 


applications for vessels and 
base stations outfitted with 
standard Uirsen BSA-K hard¬ 
ware. With or without aground 
plane, the Larsen 2/70 gives 
you the highest [performance 
attainable, whether you arc 
using a dual hand radio or two 
separate radios. 

If your radio does not have 
a built-in band splitter, we can 
even provide that. 

Performance.,. savings. *. 
convenience... and a no- 
nonsense warranty — four 
great reasons lor banding 
together with the Larsen 
2/70. See vour favorite 
amateur dealer or write for a 
f ree catalog today. 



The Amateur s Professional 

See your favorite amateur dealer or write for a free amateur catalog 
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REVIEW 


RTTY/CW computer 
interface 

Quite a while ago. I quit operating RTTY and 
retired my old Model 15 because my ham shack 
wasn't all that soundproof. A few years ago. arti¬ 
cles and ads appeared about RTTY computer 
interfaces. And that meant quiet . . . and no 
paper' But it wasn't until just a few weeks ago 
that I finally got an MFJ Model 1224 RTTY/CW 
Computer Interface Unit. I had a VIC 20, bought 
for another purpose, and so in less than an hour, 
I was on RTTY again! 

Much of that time was taken finding a power 
supply to run it. There's a lot of information in 
the Owner's Manual, but not how much current 
was needed. A look at the diagram showed only 
a few chips and transistors. So I took a chance 
and hooked up a couple of 6 volt lantern bat¬ 
teries and measured it. It turned out to be a lit¬ 
tle over 200 mA. 

specifications 

Size: 8.5' W x 6.5" D x 1.5" H 
Power required: 12 volts DC at 250 mA. 
Computer: C 64 or VIC 20. 

RS 232 interface: available I MFJ-1223). 
Software: MFJ 1252 or MFJ 1264 (works with 
other software). 

Accessories supplied: cable with Spin plug: 4 pin 
microphone plug; RCA interface cable. 

installation 

The unit comes with a cable to connect to the 
VIC 20 or the C t>4. Two clip leads and a Radio 
Shack cable with RCA phono plugs were used 
to connect up the audio from the rig. It took a 
few moments to load the cassette program into 
the VIC 20 and a few more to get the hang of 
tuning in the RTTY signal. But right there on the 
screen was the first RTTY QSO I had "listened" 
to in years. 

operation: 

Because the MFJ 1224 doesn't have all the bell 
and whistles of some of the more expensive 
units, it takes a little while to get the hang of 
tuning Instead of using a ‘scope with the familiar 
"plus" pattern, two LED tuning indicators are 
used. One is marked "PHASE LOCK*' and the 
other DATA/* 

The receiver should be on LSB for receiving 
RTTY. Most RTTY signals are 60 WPM and 170 
Hz slvlt. June from the low tone to a high tone. 
Watch the phase lock LED. It will flicker and then 
lock on. 


If the station is sending at 60 WPM. the QSO 
should appear on the screen. If your receiver has 
an IF shift control, adjust it so the signal is cen¬ 
tered in the passband. 

switching from RTTY to CW 

The RTTY and CW programs are on the same 
tape. So to switch to CW. you only have to load 
in the other program, and start tuning. On CW 
both tuning LEDs flicker with the signal. The 
MFJ-1224 uses the 2125 Hz RTTY filter in the 
CW mode. Because 2125 Hz is down the slope 
of the pass band of most modern day receivers. 
IF shift control is almost a necessity for receiv¬ 
ing weak CW signals. 

transmit 

The instructions for using the MFJ-1224 on CW 
or RTTY transmit are quite complete. Audio 
Shift is user! on RTTY; either Grid Block or Direct 
Keying can be used for CW 

software 

MFJ has software available for both the VIC 20 
and the C 64. But they also provide a listing 
showing the DIP switch pos/fions for most of the 
other popular RTTY software packages as well. 
An RS-232 interface (MFJ 1223) is available. 

Purchasers of this unit need some experience 
in RTTY to use it to its full potential, but it is 
a relatively low cost way of trying out this mode 
before leaping in with both feet. The unit is well 
built; I accidentally dropped mine on the base 
ment floor! 

For information contact MFJ Enterprises. Box 
494. Mississippi State. Mississippi 39762. 

— VE3ZL 

Circle /302 on Reader Service Card. 



NEW 


products 

new 2 meter transceivers 
from Kenwood 

Trio Kenwood Communications has an 
nounced the all new TM 2570A the first com 
pact 70 watt, 2 meter FM mobile transceiver 
and the TM 255CA and TM 2530A 2 meter FM 
transceivers. The 25 Series includes many new 
features never before seen in 2 meter FM equip 
ment. All three models have a bult-in telephone 
number memory and automatic dialer. Up to 15 
seven digit telephone numbers may be stored. 


All front panel controls, including the 16 key 
DTMF pad. are back lighted for nighttime visi 
bility. Twenty three memory channels store fre 
quency, offset subtone, and telephone number. 
The CTCSS encoder is programmable from the 
front panel when the optional TU 7 subtone unit 
is installed. All standard EIA tones are includ 
ed, plus the Motorola 97.4 Hz tone, for a total 
of 38 separate CTCSS tones. 

Frequencies are entered into either the VFO 
or memory with direct keyboard entry. The 
25- Series includes frequency coverage for 
MARS and CAP operation and is modifiable to 
cover 141 151 MHz. Programmable scanning 
with priority alert and center stop tuning are stan 
dard features. 



Digital Channel Link (DCL), a revolutionary 
new signalling concept compatible with Ken 
wood's Digital Code Squelch (DCS) system, is 
available as an option. DCL enables the 25 Senes 
radio to automatically switch to an open chan¬ 
nel. Practically speaking, this feature will allow 
you to automatically QSY to an open simplex 
channel after making initial contact via repeater. 

Supplied accessories include a hand held 
microphone with up/down frequency controls, 
DC cable with fuse, mounting bracket, and 
microphone hanger. Optional accessories include 
the PS 50 heavy power duty supply for the 
TM 2570A, PS 430 DC supply for the TM 2550A 
and TM 2530A. TU 7 38 tone CTCSS encoder, 
VS 1 voice synthesizer, MU 1 DCL modem unit. 
SP 50 deluce mobile speaker, SP-40 compact 
mobile speaker. CD 10 call sign display, SWT 1 
compact antenna tuner, and a wide variety of 
other station accessories. 

For further information, contact Trio- 
Kenwood Communications. 1111 West Walnut 
Street. Compton. California 90220 


in-line GaAsFET preamp 

Hamtronics, Inc. has announced a new low 
cost preamplifier designed to be operated in the 
antenna line of VHF or UHF transceivers. The 
new model LNS (low noise switching) preamp 
is patterned after the popular LNG series, which 
was the first of the affordable GaAsFET preamps 
on the market. The heart of the unit is a stable, 
dual gate GaAsFET amplifier combined with two 
special low loss UHF relays, which use gold 
plated contacts for long life. A microstrip PC 
board combines with these special relays for low 
VSWR on the transmit throughput. 

The preamp is switched out of the signal path 
automatically whenever a transmit signal is 
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pi esc r it It may also be terr>otdy bypassed manu 
ally as desired. The LNS is designed for base or 
mobile operation, and mounting brackets are 
provided to allow tower mounting. The INS can 
be used with any transceiver up to 25 Watts; and 
1 1 a separate PA is used, the tNS can be used 
between the transceiver and the PA \ he preamp 
works with any mode: IFM, SS8, CW, ATV, etc 
A delay in the RF sensing circuit prevents relay 
chatter on SSB or CW 

Typical gain of the preamp is 18 dS and typical 
noise figure is 0 8 dB Transmit signal attenua 
rion is only t 2 riB An LED indicates when the 
preamp is active. The unit is housed in an attrac 
tive aluminum case only 3 7/8"W x 2 7/8 "D x I 

The LNS Transceiver Preamp is available in 
ihe following models: 


model 

tuning range 

LNS 144 

120 150 MH? 

LNS 160 

150 180 MH? 

LNS 220 

200 240 MH* 

LNS 432 

400 500 MH* 

3 dB 

bandwidth 


± h MH* 

+ 10 MH* 
t 17 MH/ 
f 15 MH/ 

The price of the LNS Transceiver Preamp is 
only $68 Tin kit form and $98 wired and tested 

A complete 40 page catalog describing this 
and other Hamiromcs products is available from 
Hamtronics, line,, 65 F Moul Road, Hilton, New 
York 14468 9535, I Add $ 1.00 for first class mail 
iny; tor overseas mailing, please send $2J 

new packet video 
helps get you started 

Would you like to learn more about packet 
nsdio? Are you having a hard lime getting started 
up in packet? Weil, help is on the way, thanks 
to Kantronics' fir&t instructional video, Basic 
Packet. 

In the course of answering service calls and 
talking to Amateurs around the country, Kan 
tronics manufacturers of the new KPC Packet 
Communicator, an AX,25 Version 2.0 TNG 
found that many operators were having difficulty 
getting started on packet The difficulties were 
not with the equipment, but rather with under 
standing the basic operating procedures of 
packet radio itself, 

Conducted by Phil Anderson, W0XI, the video 
covers basic subjects such as initial installation 
and hookup, VHF and HF operation, digipeat 
ing, parameter perming, and some command 
demonstrations The tape begins rn the class 
mom, then takes you into the shack for on the 
air demonstrations. 

The tape is available to individuals and clubs 
m both VHS and BETA formats. Suggested retail 
is $22.50 plus $2 50 shipping and handling Clubs 
only can receive a $10 refund if ihe tape is 
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MOSLEY,..A Better Antenna... 

For New ami Old 

EASY ASSEMBLY “7 YEAR WARRANTY 

NO MEASURING “LOW SWR 

ALL STAINLESS HARDWARE 'BUILT TO LAST 


Wtatlto' you \u$\ suriifiij out or iryfoq to 
compiRie top Honor Ron Vovey otters a Full 
Urn! of Rt-Banders «wtiir.n wilt rnKha rurally anti 
e it; n run really outperform fne compeimon For 
Itw nt?w tvim jviih -imiTtrd "ipai^ Mid pOUBt 
took staff with OUT TA 31 jr roiatible dipole 
You can rrtSKfl out 'ft 31 Jr mloa 7 Of 3 e a erm*n| 
as you* needs mtatt 
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oui of a Tn-Bander bui is limited in room then 
our Cl 33 on a 18 fool doom r ; (he way lo go 
for those HUT want MONO HAND pofSofmanee 
oui of a in Ritnaer want to hear neiie* and tn 
louder the Ct 46- is for you 


for the ham lhat wants to start right at The top 
ihe PRO-57 is The antenna that will give yon king 
of the hill performance 11 is the broadest banded, 
highest power best performing Multi Bander m 
our Imc PRO S? [10 12,15. IB 20) atsoavaila¬ 
ble PRO-67 (It). 12 IS 18 20 & 40} 

Compare ours before Buying any giber antenna 
An itamiess standard all heavy telescoping 
aluminum elements which means better quality 
no measurement Ease of issemtjiy gives 
you a gujiiiv antenna win consistent perfer 
mance Our elements are pre-drilled so you will 
gel me Wtnr performance .is we do Alt o' our 
Tn-Banders i.ome with a 2 year warranty 

It you are a new nam and are not lam^ar with 
MOSLEY ask an order ham about us or can the 
PRESIDENT gt MOSLEY He will oe glad to e* 
pi,)in why MOSLEY s A BETTER ANTENNA 

These and other MOSLEv pruducis are available 
Through your favorite DEALER Of write or tall 
MOSLEY (or me 0£ALffl nearest vow 


i;M 4 RftUfl fiiVD ST LOU'S MISSOURI S 313 ? 


1 - 800 * 325*4016 


^— N IN RF PA’S 


iMHii 


• Linear (all mode) RF power amp with 
automatic T R switching (adjustable de¬ 
lay) Amplifier useable with drive powers 
as low as '/wall 

• Receive preamp option, featuring GaAs 
FETS ilowest noise figure, better IMD) 
Device NF typically 5 dB 

• Thermal shutdown prelection incor¬ 
porated 

• Remote control capability built-in 

• Rugged components and construction 
provide for superior product quality and 
performance 

• All models include a complete operating/ 
service manual and carry a factory war¬ 
ranty on all components 

• Designed to 1C AS ratings, meets FCC pa rt 
97 regulations 

• Appr oximati ■ si/i is 2 8 x 5 8 * 10.5 and 
weight is 5 lbs 

Spucificulions/pnce suI>|i:l i to change 


0 S 08 G 


50-54 


50 b 4 


420-450 

420450 


1 Models with G sufhx have Gafts FET ore* 
(imps Non-G units have no preamp 

2 Covers lull amateur band Speedy 10 MHz 
Bandwidth lor 420 4 50 MHz Amplifier 


*Sf:ND FOR FURTHER INFORMATION* 

_ TE SYSTEMS 

TE P O Box 25845 

SYSTEMS Los Angeles, CA 90025 
---- ( 2 1 3 ) 476-0591 


SPECIALIZED COMMUNICATIONS 
FOR TODAY S RADIO AMATEUR! 


If you are ACTIVE in FSTV, 
SSTV, FAX, OSCAR, 
RTTY, EME, LASERS 
or COMPUTERS, you need 

THE SPEC-COM JOURNAL" 

Published 10 Times 
Per Year 
By WB0QCD 


aMii "OK 


CALL TOLL-FREE 1-800-628-2828 ext. 541 


and place your subscription order today 1 Our Membership Services 
HOTLINE is good for all 50 U S Slates including Hawaii & Alaska and ALL of 
CANADA' uS subscriptions $20 per year Foreign slightly higher 
Back issues are also available for $2 00 each prepaid 


THE SPEC-COM JOURNAL 
P.O. BOX H, 
LOWDEN, IOWA 52255 


Cr*dU C*rd Ordtri (S% «0d+d| 


114 y? April 1986 
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COM-SHACK 64 

SIMPLEX AUTO-PATCH 

£ REMOTE H P. BASE 


TOUCH TOME ' DECODER MIT 


4 -DIGIT SEQUENCE DECODER 


Crystal 

Filters 

For most Mam Rigs from: 
KENWOOD * YAESU - HEATHKIT 

Also DRAKE R 407 une. COUJNS 75S3 BC, 
and IG0M (FL44A Twm Only! 

Finest 8-pole Construction 
ALL POPULAR TYPES IN STOCK 

CW - SSB - AM 

Phone (or Information or to Order, 

viSA MC or COD accepted, 

FOX-TANGO Corp. 

Box 15944. W Palm Bch, FL 33416 
Telephone: (305) 683-9587 


Tech Mart 

TEST EQUIPMENT SPECIALISTS 


Bird Wattmeters 
Fluke Multimeters 
Hitachi Oscilloscopes 
And other quality test instruments 


Vbu 'It be glad you 
called Tech Man 1 


products 


TOLL FREE 800 bb4-8305 
GEORGIA 404-325-0759 


relumed within 46 days. Payments can be made 
by check or credit card [no COD). 

F or information, contact Kant tonics, 1202 East 
23rd Street, Lawrence, Kansas 66046. 

Circle #301 on Rnader Service Cord. 


• Simp lit x ouuiphtGh and H F ri«nv)tr 

bust! with cJenr voice mDstutges. * 
Ctiiilrnl yuur TitniiU FT 7L'j7 tranGCftner 
WJ IT) you r V H1- U H F b I ti l< r mu ti 1 1L- 

* Switch botwnun the H F romott- 
tino the uutJ>]i£ji i. h with OTMF Lonen 
4 Vuic:!' ID ^ mil i.UfltrQl lutu honk Fi 
H F Irequemcy **r*r yimi.u unmmrm pd 
witn yiiiir |ir tigrurniiLHe: liiteosi; codeii 

* Aiitouult h wur hti UH tidy I Hr |jh£jrn- 
111 tiinit or pulM j # Call wait¬ 
ing corrlportability niter bun!(i rtfifiwnr 
titicood incoming cult while* on thr 
patchl • Automatic rutfi^i iiwt nuni 
Bur [in djJti pu tilth modnj * Hrnrj cJou^ct 

^ JMJtiimnl.li: v(m:n flliU't tit incoming 
LDlephnnij u*ill * Inactivity timer tu mu, 
ull system |uf.iT program jbii:| * 
ritorr B Ht in erne i . Iiaquencta?- + 
L .hilt VFQ*. & efian-gn bnruJi'. 4 Fijst 

i>i;dn £ Blew 'Mj-en I Cl nil up tidy fru- 
ijuwm v with H n Ml Tuiihi. nil friim yrjyr 

hondhfiHJ VHf mu pa rt*i bin nr moaiit* 

# LJf the .autapem h nr the* remain* 

boEii tioth Far the price oFnnu 1 • Uvu 
defined Liming window codet. 

i oil 5 ign * SimpU? to itnitflU h.ifrtwJirw 
inL-'H tICS i uiiJiiiLtul:.< !iU|J 

pijwd * Hook true input PTT spki 
outputs? £ i-M t,t|uuiLii ccmmictjun 3 
[sin H F Out-i i otHu nntl you 11 r>i m con¬ 
trol • You 'HippJy 1 Commaiiun* 
ft 4 nr 1 .^G ft 1 dials .trivn t bums &t£i 
Lion * Mo additional power supply 
rrfquinifj * With human v«h:h syn 

I.Um'.i/ in] by C uvi n * 


CO DX, CO OX 
20 Meters 


CES RepeaterMaker 1,1 

Communications Electronics Specialist?;, Inc 
[CES1, has announced The availability of the new 
CtS RepeaterMaker, which allows two mobile 
radios to be used in a repeater configure non. 
Features include adjustable hang time, adjust a 
ble lime-out Timer (TOT], ' Roger “ or courtesy 
beep, remote repeat inhibit input and front panel 
switch, auxiliary PTT relay, inputs fur half and 
full duplex autopatch, connections for CTCSS 
decoder, LEDs for power, CGR.und PTT, all in 
a compact, attractive case. The CES Repeater 
Maker is ideal for use iri establishing a primary 
repeater installation or a back up repeater utilb 
ing conventional two way mobile radios. 

For more information, contact CES, Inc., 803C 
S Orlando Avenue, Winter Park, Florida 32789. 

Circle #304 on Reader Service Card 


CO DX, CO DX 
20 Me tors 


MODEL CS 04 


This is 
NI6R 
Remote 
Bi 

Autopatch 

On 


Includes* 

SohWfirn 

(Program Dink | 

| lijriiwur u InUirliice 

& IftaLmcLian 

M <i t tuj>l 


irt-nfl Chili i eve M fl Ifi 


TNlI Omc x I IP 14 I 3 U.I 

engineering consulting 

3U CA N ULL WOOD ST, URE A, CA S2fl£ 1 
(7141 flT1-?G09 


ENGINEERING CONSULTING 

^B3CANDLEWOQD9T , BHEA.CH B2&21 

(714} B7 1-2UDU 


Yaesu in-line SWR meters 

Vaesu Electronics Corporation has released 
two new in line SWR and Power Meters The 
YS 60 measures both averagt* and peak power 
output, reflected power, and VSWR in the range 
from 1.6 lo 60 MH/. The YS 500 performs the 
same measurements covering 140 to 525 MHir 
range. Three functions provide monitoring of 
either forward or reflected average transmitter 
output power for CW, AM, FM, and F$Kmodes, 
and VSWR for testing the performance of anien 
nas. The efficient linear circuit design assures 
accurate measurements with minimum insertion 
loss over the entire specified frequency range, 
even at low power levels. 

For further information, contact Yaesu Elec 
t rone is Corporation, 17210 Edwards Road, Cer 
ntos, California 90701. 

Circle #303 on Reader Service Card. 


MODEL itk 

S.rt j"l 95 


TOUCHTONE DTMF 

Lo HS-03H-C 5 OQ 95 

300 BAUD INTERFACE O 

* ,(iur ttimpULO r LD dncnn ft DtM F 

Vjuc hujnfjs. * rt l-tj oivi! .ill I B digits n in 
I util as they can Cw. 1 tr-nnsmiL- 
U'd * Fasiiy procjr'ijn-i yuur computer 
IN BASIC tu LfBLOtJH mul(.ic|i 0 Jt 
the pi li y dmyitf., srjund alarms, uhsarva 

■jVLI t. J L uadi-L. l.iKiLp:iI fitl * Sim¬ 
ple to use j li :.t provide + \? VDC und 
audiR. hnnli two wires tathM HS ?3P C 
rtfjnui jnpkit un your comp tiler enier n 
HimpPu BASIC prugrem und peyin to 
iS+»j:iiilt! * SttrnpNi BASIC p'Daram 
and mstrucLionji included * Data 
indmotcr * Wir tin and tet>uid 


* SSi^Ot DTMi rit:. * Here we 

nil 16 DTMF ditK ’ 3 * Nu uddiUpriul 
liltpriMLj * Output Ht D nr ht;x tor 
mut * Low powur |?9 n«a ^ 13V) * 
Kil im liides ~J M Mh*> i: vuLol 33 pm 
1C Gocfc.irt renfStor copiu. itOr', duLu 
sheet and schempLiot 


* M 111! LJ I l J II ITiUd 111 j 11' 11 ll I? t F11‘ <1UIEJ 111 

) L F riiiritiT.ufi * □on-lie audio In nuorly 
urn: war * Low power rir.un j-imji. 

• t-»*< ' Py| * i jiiijiimli- itidi h t '.U'W 
111 si i ■ ■ Lmru, i in: I min l 1 • Cuim it-, l^sm 
L QvV ludiL’i in ohlum 1 • Urivi: i-i tarnai 
diMiknrs to lull volumi: nvuo i>i}jaa!» 

with l|JW LlMVIMllPol 


WIRED fi. TESTED 
MODEL rsD 

trr n 95 


* Completely wared S taxied • 
User pragruniabli* * LED Mjltuf. 
mdiertlor 4 Open enllncUir uut 
put # Conusjl rpfflyr. mute audho • 
CurHiti* Iti r iI p on i-H * Cuctcm 1C in- 
Sim I *;- high rulinbility S un-iH s-ni^l • 
fits inside rnp*,t r runb un 1? VE3C 
1mu) • AH 1 Fi i F ifl ■ t ■ 11 j l Niv mor t 

ir i,i n 1>I ■ Lji j11 i 11n : - iuir.i- j■ ■, * M.ii+r!. 

uxctthfnt private coll na hufiy repeat 
i.rv' ■ Uv it to turn on audio or 
',olj nri .nn alarm * Murm-nLary ana 
lati.hinQ nut puts 


2 FOUR DIGIT DTMF DECODERS. PLUS 16 DIGIT KEYPAD CONTROL 

gfammoblh acCSBfl callus are used to 
apamLa rtHnyi. ui other ou uR him: 
tions * Ltu dacodtir &uitus umIm.u 
Ldtl and mornfluLary plus steady state 
decoder uuLputb are provided * All 
CMOS luw pOwHr drum PQmu|. SSl 
SOI Oirsadtr a Mypi wires |A 

mwii ins) 4 t plum ms) m perpdel with 
thu t:> sting LnypuiJ gl thp redid you 

wish to control remotely Connect 
audio irom any source, 13 vdIls DC 
.■ml ydu are io control * The duel A 
did jlL dernders will turn your* inks on 
nnrt ntf uump your prograrnrnnhie oc 
resin tniti* 


^^^Mritioi HAP 1 ® ^1 /IQ aa 

" REMOTE-A-PAD ■ “ W 

4 Audio tames hum imy saurLt< art? 
r:or>yerted to sulid stale switches which 
control any 1 G digit k eyped ol u rudro or 
other device * Some amples you 

cfni control include thi? Pro-SeBr C h' 
Rotator [rotniM buam remotely); He- 
ritii- C onirols IDDM IC /o l or ICUM 
lC-311 When using thn HM-3 non.- 
irijFio r Kern wood ' T 9&0. IC751 A/den 
F J Cli 4iio0 haodhr:ids such as Yaaou 
FT 300 FT 70B (COM 1 C G3AT and 
rna n y (tior h * Twn j fi a i ir- iti 011 ) pfo 


87 STAR for Mac, IBM 

Circuit Busters' popular RF and microwave 
an.tlv^iFi and optimisation program, STAR, is 
now available for the Apple Macintosh and the 
IBM PC /XT/ AT/ Jr with floating point coproces 
S£jf The Macintosh version works with either the 
128 or 512K machine and Ihe Imagewriter 


M.fiL»>rniri1 .inrt V«-. « r rfltnil 

iv.oi*, >r' 4 .iuLlti LiM’jLiiB*- ^ huu till ng USA 

Cjilifoi nm iidrtfwiihi ■. u-ns 


N.iruo 

Address 

| City Stale Zip 

I MC VISA No Exp 

ENGINEERING CONSULTING 

1 baa CANUU.WOUD ST., BHEA. CA 93621, (714) 671-ZDD3 
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Don't buy from Hamtronks .., 

Unless you want the best possible equipment 
at the lowest possible price! ! ! 

The "wheeler-dealer" is back and he's beating 
everyone else’s "deals." 

We all know there's no such thing as a free lunch . . 
so How Can We Do This? 

• We don't run alot of ads featuring sale items 

• We don't spend alot of money on full page ads 

• We don't have sales on just the fastest selling 
products 

• We don't short cut you on service. We are a factory 
warranty repair facility for everything we sell! 

• We don’t mail out free catalogs 

• We don't have a free WATS number. 

You and every other Ham customer is paying for all 
these do-dads and sales gimicks. 

Hamtronics puts the savings into your pocket. 

Hamtronics guarantees to meet or beat any advertised 
price on every item we sell. 

Hamtronics Has It All! 

Let Hamtronics be your Ham Radio equipment dealer. 
We're celebrating our 35th year in the Ham business 
at the same location. 

ICOM DAY JANUARY 25, 1986 


M \ f \ l \ / 






HMivCwd. 


A DIVISION OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE RD., TREVOSE, PA 19047 
(215) 357-1400 
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SPECIAL SALE — SAVE $5 EACH 

Have a name — but need the Call Sign? 
Traveling — and want to meet local Hams? 


IWM. 1 H >MC Auuil-'tir Kill,, 

NAME INDEX 

frv n am<i and Cafl ftfnpaqes 

vir. i'.Hf, An, it* ,ji n.M" ■ 

GEOGRAPHICAL INDEX 

B> 'stale City Stieel No nrulCalL f>s:i tuv/ir. 


No frills directories of over 462,000 U.S, 
Radio Amaieurs 8 V 2 X11. easy to read 
formal 

NAMFINDE$19.95 
GEOGRAPHICAL lN0EX-^2MXr $19,95 

BUY BOTH SPECIAL $35.95 

Ath! % I SO 1 [i r ii j hi ,lH i ifrli'l 


ham.- 

radio 




BOOKSTORE 



Groenville, NH 03048 



products 


primer 87STAR for the IBM PC ST AT requires 
the 8087 or 80287 coprocessor, but runs six to 
seven times faster than the eartiei version, 
87STAR includes the older version for users who 
don't have the coprocessor yet installed. 

STAR is stilt available for the Apple II + , flc 
and lie, the Commodore 64, and Ihe Kaypro 
2/2X/4/10 CP/M 2,2, 87STAR is priced at 
$195 00. alt other versions are priced under 
$100 00 

For information, contact Circuit Busiers, Inc . 
1750 Mountain Glen. Slone Mountain Geor¬ 
gia 80087 

Circle /3CS on Rmjdnr Service Curd 

tone decoder 
controller module 

The new TD 2 DTMF decoder /controller from 
Hamtronics introduces many new and advancad 
features. 7 he heart of the TD 2 is a now central 
ofhce gratio, 16 digit, crystal controlled DTMF 
decoder chip with 11 uill in filters rr> prevent fnis 
tin; on noise or voice signals Reliable operation 
is maintained for any audio input level from 100 
mV ru2V p p Low power consumption is made 
possible by use nf CMOS circuitry throughout. 
Power consumption is only 15mA, and rhe mod 
ule operates on 10 io T5VDC. with an on board 
regulator. 



The TD 2 provides five latching on off tunc 
tiortfi and up ro 12 momentary outputs. This 
means. Pot example, that you can control a 
repeater and auropaich, three other latching 
functions such as sub audible tone activation, 
and several momentary functions. Latching oul 
puts can drive solid state circuits cfirectly. sink 
mg up to 50mA, or they can drive small relays 
to switch power loads The 12 momentary out 
puts provide a standard 5V logic output. 































Codes are easily changed with lumpers; there 
are no program plugs to replace or eproms to 
hum, For each Junction* you have the choree of 
using u high security four digit password or a 
convenient single digit command The TD 2 can 
he used with any tone source, including radio 
receivers and telephone lines (with autopatch 
board). When used with an auto patch, the TD 2 
has a built in '0 P ' and "1" toll call restrictor at 
no exlFd charge. A data strobe output, used with 
the autopatch module, prevents retransmission 
of confidential control tones. 

The TD 2 is suitable for remote control of 
repeaters* autopatches, and subaudible tone 
decoders; for selective calling, industrial control, 
telemetry, computer interface* and other applica¬ 
tions. LEDs indicate latch circuits automatically 
reset to default values on power up. The si/e ol 
die double-sided PC board is only 3x5 inches* 
so 1 1 fits m easily with other equipment 

The TD 2 sells for $110 in kit form and $160 
wired and tested, Full documentation is provided 
with helpful application data. 

A complete 40 page catalog of Hamtronics 
products is available for $1.00 from Hamtronics* 
Inc,, 65 F Moul Road: Hilton, New York 14468 
'3535 (For overseas inaifing, please send $2.00) 


new signalling concept 

A revolutionary new selective calling/selective 
linking system has been developed by Kenwood 
for Amateur Radio use Called Digital Channel 
Link, or DCL for short, its many features include 
automatic connection, frequency recall, vacant 
channel location, and selective calling ol indi¬ 
vidual transceivers or groups of transceivers. 

Here's how n works: thu DCL system searches 
lor an open channel, remembers it, returns to 
the the original frequency and transmits control 
information to the DC l equipped station that 
switches both transceivers to the open channel 
High speed digital information allows the whole 
process to take only an instant 

In addition Id this selective linking feature, 
DCL can also be used for selective calling, simL 
lur to Kenwood's DCS system: a five digit code 
group is sent which opens squelch on a DCS 
transceiver with the matching code. Addition 
illy* a six character burst of ASCII is sent Sta 
lion call signs are normally programmed into this 
ASCII portion I he CD 10 Call Sign Display unit, 
which can be used with any receiver* may be 
used to display the transmitted DCS or DCL (AS 
CM) call sign. The CD 10 can store up to twenty 
incoming call signs tor monitoring and logging 
purposes. 

The digital Channel Link system should add 
more convenience to repeater operations. Us 
mg DCL. it becomes a simple matter to QSY to 
an open simplex channel after making initial con 
tact via repeater. 

For delails, contact Trio Kenwood Commu 
meat ions* 1111 West Walnut Street, Compton, 
l afifornia 90220. 


Performance Vhf/uHf OtCOmf>/ 



Receive 

Freq. 

Renge 

N.F. 

Gain 

1 dB 
Comp. 

Device 

Price 

Only 

{MHD 

tdB) 

idB| 

(dBm) 

Type 

F28VD 

36-30 

<1.1 

15 

0 

0GFET 

$26 95 

P50VD 

50-54 

<1.3 

15 

0 

DGFET 

$26 95 

P5CVDG 

5054 

<0.5 

24 

+ 12 

GaAsFET 

$7905 

P144VD 

144-146 

<1.5 

15 

0 

DGFET 

129.95 

P144VDA 

144-146 

< 1.0 

15 

0 

DGFET 

$37.95 

P144V0G 

144-148 

<0.5 

24 

+ 12 

GaAsFET 

$79,95 

P220VD 

220225 

<1,0 

15 

0 

DGFET 

$29.95 

P22CVOA 

220225 

<1.2 

15 

0 

DGFET 

$37 95 

P220VDG 

220225 

<0.5 

20 

+ t2 

GaAfiFET 

$76.95 

P432VD 

420-450 

<18 

15 

- 20 

bipolar 

$32.95 

P432VDA 

420450 

<11 

17 

-20 

Bipolar 

$49.95 

P432VDG 

420450 

<0,5 

16 

+ 12 

GbAsFET 

$79 95 


Inline fri switched) 


5P2BVD 

2830 

<12 

15 

0 

DGFET 

$59 95 

5P5QV0 

50-54 

<1.4 

15 

0 

DGFET 

$59 95 

SP50V0G 

50 54 

<0.55 

24 

+ 12 

QiAftFET 

$109.95 

SP144VD 

144-148 

<1.6 

15 

0 

DGFET 

$59,05 

SP144VOA 

144 140 

<11 

15 

0 

DGFET 

$67 95 

SP144V0G 

144 149 

<0,55 

24 

+ 12 

GaAsFET 

$109 95 

SP220V0 

220225 

<1.9 

15 

0 

DGFET 

$59 95 

SP220V DA 

220225 

<13 

15 

0 

DGFET 

$67.95 

SP220VDG 

220225 

<0.56 

20 

+ 12 

GaAsFET 

$109 95 

SP432VD 

420 450 

<19 

15 

-20 

Bipolar 

$02.95 

5P432VDA 

420 450 

<1.2 

17 

-20 

Bipolar 

$79,95 

SP432VDG 

420 450 

<055 

16 

+ 12 

GhasFET 

$109.95 


Every preamplifier ti precision aligned Oh ARR't HewIvM Packard HPB87DAJHP34&A elale-oMh^art noise Ugure 
meter RX only preamplifier* ere for receive application* only, inline preamplifier a ate d switched (tor use 
with transceivers) end handle 2b waits transmitter power. Mount Inline preempllller* between transceiver 
and power amplifier for high power applications Olher amateur, commercial and ipaclal preamplifier* available 

In the MOM MHz range. Pies Se Include $2 shipping In 
_ . US. and Canada. Connect kill residents add 7*14% 

IlH If Aflf H sales tea, COD. orders add S3. Air malt to foreign coon 

■ ■ v W I ■ ^ v W |r|flS icW Order your ARR R* only or Inline 

Receiver preamplifier today and start hearing like never before) 

Research 

Box 1242 • Burlington, CT 06013 • 203 582-9409 
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RATES Noncommercial ads 10$ per word; 
commercial ads 60$ per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


SCHEMATICS: Radio receivers 1920s/60's. Send brand name, 
model No., SASE. Scaramella, PO Box 1, Woonsocket, Rl 
02896-0001. 

RADIO FREQUENCY SPECTRUM CHART made specifically 
for Amateur, shortwave listeners, and scanner enthusiasts. 16" 
x 20"FULL COLOR poster suitable for framing. Only $4.50 plus 
$1.50 s&h. Schools and others please write for quantity discount. 
Rover Printer, KB6DYM, 2135C Columbia, San Oiego, CA 92101. 


BACK ISSUES HR Oct 71 thru Dec 81. 72-77 in binders. $65. 
VE3BJY, B. Brenko, 2 Vista Dr., Foothill, Ontario LOS 1E0 

DIGITAL AUTOMATIC DISPLAYS. All transceivers. Six 1/2" 
digits. 5" wide x 1-1/4" cabinet! Send $1.00 for information. 
Receive a $25.00 discount. Grand Systems, POB 2171, Blaine, 
Washington 98230. 


WANTED: Service and operating manual for Gonset GSB-100 
model 3233 transmitter. Also wanted a Viking Challenger trans¬ 
mitter that is complete. Fadden, Box 1223, Blaine, WA 908230. 


THE GOOD SAM HAMS invite RV operators to check in the 
Good Sam Ham net 14.240 Sundays 1900Zatso 3.880 Tuesdays 
at 2359Z. Net control N5BDN, Clarksville, IN 


Foreign Subscription Agents 

for Ham Radio 

Magazine 

Ham Radio Austria 

Canada 

Karin Ueber 

Send orders to 

Postfach 2454 

Ham Radio Magazine 

D-7850 Loerrach 

Greenvitle NH 03048 USA 

West Germany 

Prices in Canadian funds 

Ham Radio Belgium 

Stereohouse 

Brusselsesteenweg 416 

B-9218 Gent 

1 yr $29 95. 2 yrs $53 30 

3 yrs $75 40 

Belgium 

Ham Radio Hal y 

Ham Radio Holland 

Via Mamago 15 

Postbus 413 

1-20134 Milano 

NL-7BOO Ar Emmen 

Holtand 

Italy 

Ham Radio Europe 

Bo it 2084 

Ham Radio Switzerland 

S-194 02 Upplands Vasby 

Karin Ueber 

Sweden 

Postfach 2454 

D 7850 Loerrach 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clarions 

F-89000 Auxerre 

West Germany 

France 

Ham Radio England 
c/o R S G B 

Ham Radio Germany 

Alma House 

Karin Ueber 

Cranborne Road 

Postfach 2454 

Potters Bar 

D-7850 Loerrach 

Herts EN6 3JW 

Wesl Germany 

England 


OLD RADIO transcription discs wanted. Any size, speed. 
W7FIZ, Box 724 HR, Redmond, WA 98073-0724. 


RTTY-EXCLUS1VELY for the Amateur Teleprinter. One year 
$10.00. Beginners RTTY Handbook $8.00. PO Box RY, Cardiff, 
CA 92007. 


UHF PARTS. We stock GaAs Fets, Trimmers, and many of 
those impossible to find parts for the UHF builder. For exam¬ 
ple: MGF 1202 at $10.00, Finger Stock at $7.50 per 16" strip. 
SASE brings list, Microwave Components, 11216 Cape Cod, 
Taylor, Ml 48180. 


IMRA, International Mission Radio Association helps mission¬ 
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM 
Eastern. Eight hundred Amateurs in 40 countries. Brother Frey, 
1 Pryer Manor Road, larcbmont. New York 10538. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 


ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. Daily 
Electronics, PO Box 5029, Compton, CA 09224. (2131 774-1255. 


IBM-PC RTTY/CW CompRtty II is the complete RTTY/CW pro¬ 
gram for the IBM-PC and compatibles. Virtually any speed 
ASCII, BAUDOT, CW. Text entry via built-in editor! 10,000 
character transmit/receive buffers. Adjustable split screen dis¬ 
play. Instant mode/speed change. Hardcopy, diskcopy, break- 
in buffer, select calling, text file transfer, customizable full screen 
logging, 24 programmable 1000 character messages. Now with 
WRU (simple mailbox). Ideal for MARS and traffic handling. 
Requires 128k PC, XT, AT, PCjr, PC-DOS, serial port, RS-232C 
TU. $65. Send call letters {including MARS) with order. David 
A. Rice, KC2HO, 7373 Jessica Drive, North Syracuse, NY 13212. 


CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. Hein Specialties, Inc., Dept 301, 4202 N. Drake, 
Chicago, IL 60618. 


RECONDITIONED TEST EQUIPMENT $1.25 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


PRINTED CIRCUIT BOARDS and kits for QST articles. Call 
or write for information. A&A Engineering, 7970 Orchid Drive, 
Buena Park. CA 90620. (714) 521-4160. 


PACKET/ASCII/BAUDOT/CW for IBM-PC. SASE to: Emile 
Alline, 773 Rosa, Metairie, LA 70005. 


WANTED NC400 receiver. Any condition. W2PUA, 112 Tilford 
Road, Somerdale, NJ 08083. (609) 783-4175 

CABLE TV CONVERTERS/DESCRAMBLERS. Guaranteed 
lowest prices in US. Jerrold, Hamlin, Zenith-- Many others. 
Lowest dealer prices! Orders shipped within 24 hours! Complete 
illustrated catalog, $2.00. Mastercard, VISA, COD accepted. 
Pacific Cable Co., Inc., 7325-1/2 Reseda Blvd,#1011, Reseda, 
CA 91335. (818) 716-5914. 

DISCOUNT CABLE TELEVISION EQUIPMENT. We have IN 
STOCK complete systems for Hamlin, Oak, Jerrold and other 
cable systems. Please send for a free information package —it 
could save you big money on your purchase of these and other 
CATV items. Easy View, PO Box 221, Arlington Heights, JL 
60006 (312) 952-8504. Ask for Rudy Valentine. 

HAPN {Hamilton and Area Packet Network) announces the avail¬ 
ability of a packet radio terminal node controller (TNC) on a card 
that plugs into a slot in an IBM-PC ot compatible computer. Card 
contains terminal node controller and 1200 baud 202-type 
modem. Card available as bare board ($75 US) or assembled 
and tested unit ($199 US). AX.25 software included with each 
order. For order outside N.A. please add $3.00. For informa 
tion/orders: HAPN, Box4466, Station D, Hamilton, Ontario, 
Canada L8V 4S7. 


CHASSIS and cabinet kits. SASE K3IWK, 5120 Harmony Grove 
Road, Dover, PA 17315, 

ELECTRON TUBES Radio, TV & Industrial Types- Huge 
Inventory.Send for 80% off tube listing. Call Toll Free (800) 
221-5802 or write Box HR, Transleteronic, Inc., 1365 39th Street, 
Brooklyn, NY 11218 (718) 633-2800. 

WORLD TOP BAND Frequency Allocations Listing. Handy 
“Top Band" operating and contains all currently available CW 
and SSB allocations for countries oti ARRL DXCC list. (317 total, 
10 no authorization, 61 no information available). Also includes 
QST sen (/received column for keeping track of cards. $5.50 
USA, Canada and Mexico. $7.50 elsewhere. Dennis Peterson, 
N7CKD, 4248 A Street SE, Space 609, Auburn, WA 98002 

WANTED: Heath Curve Tracer IT-3121 kit/assembled. Mission 
School needs 10 units. Call Manila, P.l. 832-1773 or write Mis¬ 
sion POB 1651 MCC Makati MM, P.I. 4 FM3 
SALE: HW101 with power supply- manual. Best offer over 150 
Single bander (20m) offer. Both prof, wired. Excellent condi¬ 
tion. W2PUA, 112 Tilford Road, Somerdale, NJ 08083. (609) 
783-4175. 

CAPS with call/handle. Mesh or foam tracks. 12 colors/white 
fronts; brown/tan. Mens/tadies styles. $7.50 net. CERAMIFUN 
315-11th Street, Ramona, CA92065(619) 789-4730. Visa/MC 
accepted. Quantity rates to clubs. 

FOR SALE: Knight BOW transmitter. Matching VFO. 10-80 
meters. $75.00. Collins Type 32V Transmitter $250.00. Donald 
M. Cox, 318 Park Blvd., Orange Cove, CA 93646. (209) 626-4219. 


ELECTRONIC COMPONENTS Resistors, any value/quantity 
(minimum 20/value). 1/4 watt $.01 @, 1/2 watt $.02@ — $1.25 
shipping. Quantity discounts, 1,000 +. Send wattage(s), value(s) 
quantity(s) and remittance. Capacitors —50V Ceramic Disk, all 
values $.10(5), minimum order $1.00 —$1.25 shipping. 
T.O.R.C.C.C. Electronics, Box 47148, Chicago, IL 60647 (312) 
342 9171. 


CLEANING out Ham Shack. 35 years of receivers, transmitters, 
accessories, tubes and parts. Send SASE for 6 page list. 
W9VZR, 4627 North Bartlett Avenue, Milwaukee, Wl 53211. 


REPEATER FOR SALE: Spectrum model SCR-1000 2 meter, 
2-1/2 years old, freshly factory reconditioned and upgraded. 
John L. Hackman, WB4VVA, PO Box 194, Mount Pleasant, Ml 
48858. 


QST July 1985 issue wanted. Prof. G. Felser, Trazerberggasse 
5, 1130 Vienna, Austria. 


CIRCUIT BOARDS guaranteed lowest quotes. Single and dou¬ 
ble sided boards. Prototypes through large production quanti¬ 
ties. Mail specifications for quotes. Hobbyists: print your own 
circuit board. Kits of all sizes, low prices. Basic kit $3.00 materials 
for two 3"x4 " boards (included) or SASE for catalog to 
T.O.R.C.C.C. Electronics, Box 47148, Chicago, IL 60647 (312) 
342-9171. 


2 METER AMP KITS: 8877 legal limit kit $395. 3CX800A7 900W 
kit $325. Also HV power supplies, CX600N relays, parts and EME 
newsletter. SASE for catalog. 2 Meter EME Bulletin, 417 Stauda- 
her St., Bozeman, MT 59715. 


CABLE TV CONVERTERS & EQUIPMENT: Plans and parts. 
Build or buy. SASE for information. C & D Electronics, PO Box 
1402, Dept. HR, Hope, AR 71801. 


RIW-19 432 MHz beams by K3IPW. SASE for information. 


COMING EVENTS 

Activities — “Places to go ...” 

CALIFORNIA: Flea Market/Boneyard Sale. Foothill College, Los 
Altos Hills. March-Sept. 2nd Saturday of every month. 7 AM 
Sellers. 7:15 AM buyers. Talk in 145.27H or 147.570 simplex. 
FCC exams (408) 255-9000. 

GEORGIA: The 7th annual Lake Hartwell Hamfest, sponsored 
by the Anderson, Hartwell and Toccoa Amateur Radio Clubs. 
May 17 and 18, Lake Hartwell Group Camp, Hwy 29, Hartwell. 
Free admission, free camping and free flea market space. Activi¬ 
ties for the entire family. For information: Merrick 
A. Counsel), W28NS, 215 Nottingham Way, Anderson, SC 
29621. 


ILLINOIS: The Starved Rock Radio Club Hamfest, June 1, 
Princeton. Same place as last year. SASE please for complete 
registration materials, map, etc. SRRC, W9MKS, RFD 1, Box 
171, Oglesby, IL 61348 (815) 667-4614 

OHIO: The Medina County Hamfest, May 11, Medina County 
Community Center Building, 735 Lafayette Rd., Medina. Spon¬ 
sored by the Medina 2 Meter Group. 8 AM to 2 PM. Building 
and flea market setup 6 AM. Tickets $3.50 advance, $4.00 at 
the door. Tables $6.00. Flea market space $4.00. Talk in on 
147.63/03, K8TV/R. For tickets, table reservations: PO Box 452, 
Medina, Ohio 44258. (216) 725-4492 or (216) 769-3033. 


ILLINOIS: The Moultrie Amateur Radio Klub Hamfest, April 20, 
Coles County Airport, Mattoon. Contact MARK, PO Box 79, 
Sullivan, IL 61951. 

CALIFORNIA:FCC exams, Novice-Extra. Sunnyvale VEC ARC. 
(408) 255-9000 24 hour. 73, Gordon, W6NLG, VEC 


OHIO: The all new 17th Annual B*A*S*H — New Location, 
new entertainment, new food — will be held on Friday night 
of the Hamvention, April 25, 1986. The new location is in the 
Conference Center at the HARA Arena and Exhibition Center, 
(the same location as the Hamvention) starting at 7 PM. There 
is no admission charge, and free continuous entertainment. Food 
and. beverages available. Two exciting top awards, and many 
others. Stay right at HARA when the Hamvention closes on Fri¬ 
day evening and meet your friends and join us for an evening 
of fun and entertainment. Sponsored by the Miami Valley FM 
Association, POBox 263, Dayton, Ohio 45401. 


OKLAHOMA: The Great Plains ARC'S 5th annua! Northwest 
Oklahoma Eyeball & Swapmeet. Sunday, April 13, 9 AM, 
Moo reland. Admission $2.00 at door. Dealer and swap tables 
available no charge. VE tests Saturday, April 12. Campsites avail 
able. Talk in on 147.72/12, 146.13/73 and 146.52 simplex. For 
information: (405) 994-5394 or 994-5453, Write: NR5L, Gordon 
Richmond, Rt. 1, Box 12, Mooreland, OK 73852 or N5CCV, Ger 
aid Bowman, Box 356, Mooreland, OK 73852. 

COLORADO: The Aurora Repeater Association will hold its 
annual ARA Swapfest, Sunday, April 27, National Guard 
Armory, 55 S. Potomac, Aurora, 8 AM to 3 PM. Tables, raffle, 
FCC exams. For information: Aurora Repeater Assoc., PO Box 
31043, Aurora, CO 80041 or call John(303) 344-1915. 


INDIANA: The third annual Columbus Amateur Radio Club 
Swapfest, Saturday, April 5, 9 AM to 5 PM, 4H Fairgrounds, 
SR 11 South, Columbus. Talk in 146.79 repeater. For reserva¬ 
tions: Chuck Roberts, 2950 S. Lake Drive, Columbus, IN 47203. 
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NEW JERSEY: TCRA Hamfest Tri-County Radio Association, 
Sunday, May 4, Passaic Valley Community Center, off Valley 
Road, Stirling. 9 AM to 3 PM. Tables $7. AC $10. Registration 
$2. Limited tailgating by reservation only. All 
reservations W2EUF, Dick Franklin, Box 182, Westfield, NJ 
07090. (201! 232-5955. 


OHIO: The Portage Amateur Radio Club's Hamfair, Sunday May 
18, Randolph Fairgrounds, Ravenna. Gates open 6 AM for 
dealers. 7:30 for public. Indoor/outdoor flea market. ARES, 
ARRL, DX, packet and computer forums. Tickets $3.00 advance, 
$3.50 at the gate. Mobile check in 144.79/145.39 repeater. For 
tickets send check and SASE to PARC, c/o Joanne Solak, 
KJ30/8, 9971 Diagonal Road, Mantua, Ohio 44255. For infor¬ 
mation call <216)274-8240. 

LOUISIANA: BRARC Flamfest, May 3 and 4, Baton Rouge. Free 
admission. VE exams Saturday and Sunday, 8:30 AM. 30 day 
advance registration. Send SASE, Form 610 and check for $4.25 
payable to ARRL/VEC to George Perry, W5LVX, 17424 Lady 
Constance, Greenwell Springs, LA 70739. Some walk-ins. For 
further info SASE to Rick Pourciau, NV5A, 879 Castle Kirk, 
Baton Rouge, LA 70808. 


ARKANSAS: The Northwest Arkansas ARC will hold its 6th 
annual Hamfest, Saturday, May 3, Rogers Youth Center, 315 
W. Olive Street, Rogers, AR. 8 AM to 4 PM. Exhibitors and flea 
market tables $2.00 per space. Doors open 6 AM for exhibitors 
only. General admission free. Talk in on 16/76, 63/03 and 52 
simplex. For more information: Roy Milliren, AF5W, 2014 S. 16th 
Street, Rogers, AR 72756. 


CALIFORNIA: The Fresno Amateur Radio Club will hold its 44th 
annual Hamfest, May 2, 3 and 4. Airport Holiday Inn. FCC exams 
will be given. DX and Emergency programs. Forums and demon¬ 
strations. Talk inon 146-34-94. For information: Harry H. Bill¬ 
ings, Fresno ARC, PO Box 783, Fresno, CA 93712. (209) 
268-6314. 

INDIANA: The Putnam County Amateur Radio Club's 4th annual 
Hamfest and Auction, April 12, Putnam County Fairgrounds, 
north of Greencastle. Setup time 6:30 AM. Doors open to pub¬ 
lic 8:00 AM. Auction 1:00 PM. Admission $3.00. Children under 
12 free. Flea market tables $3.00 each. Your tables $2.00 each. 
Talk in 147.33/93. For information or table reservations SASE 
to Kent Douglas, K9JCR, RR4 Box 586, Greencastle, IN 46135 
(317) 672-8237 or Nick Aubrey, N9FC6 , RR2, Box 592, Green¬ 
castle, IN 46135 (317) 653-5290. 


MISSOURI: The PHD Amateur Radio Assn.'s annual State 
ARRL Convention, April 11-13, old Kansas City Airport, north 
of downtown KC. Registration $4.00 (good for all 3 days). Swap 
tables $10.00, includes one registration. Saturday night banquet 
$10.50 by advance registration. VE exams. Talk in on 34/94 
repeater. For information/registration: PHD Amateur Radio 
Assn, Inc., PO Box 11, Liberty, MO 64068-0011 <816) 781-7313 
or 452-9321. 


WISCONSIN: The Ozaukee Radio Club's 8th annual Cedarburg 
Swapfest, Saturday, May 3, 8 AM to 1 PM, Circle B Recreation 
Center, Highway 60 and County I, Cedarburg. Admission $2.00 
advance, $3.00 at the door. 4' tables $3.00 each. Sellers setup 
7 AM. For tickets, table reservations or more info SASE to ORC 
Swapfest, 101 E. Clay St., Saukville, Wl 53080. 


NEW YORK: The Suffolk County Radio Club's Indoor/Outdoor 
Flea Market, Sunday, May 4, 8 AM to 3 PM, Republic Lodge 
No. 1987, 585 Broadhollow Road, Melville, LI. General admis¬ 
sion $2.00. Wives and children under 12 free. Indoor tables $7.00. 
Outdoor space $5.00. Each includes one admission. Talke in on 
144.a61/145.21 and 146.52. For more information: Bill Sullivan, 
N2ETG (516) 689-9871 evenings. 


NEW YORK: Manhattan’s Quarterly Computer Show and Elec¬ 
tronic Flea Market, April 5, 10 AM to 4 PM, Christ Church 
Auditorium, Park Avenue and East 60th Street. And, again on 
April 26, 10 AM to 4 PM, St, Anthony's Church Community Hall, 
Sullivan and Houston Streets. Admission to each show $2.50. 
For more information: Mr. Johnson Public Domain Software 
Copying Company, 33 Gold Street, New York, NY 10038. (212) 
732-2565. 

NORTH CAROLINA: Raleigh, the City of Oaks and the Raleigh 
Amateur Radio Society presents the 14th annual RARS Ham¬ 
fest, NC State ARRL Convention and Computer Fair, Jim Gra¬ 
ham Building, NC State Fairgrounds, Hillsborough Street. 
Advance registration $3.50 until April 7. $5.00 at the door. Flea 
market space, one table and 2 chairs (ours only) $6.00 each. 
FCC exams by pre-registration prior to April 1. Contact John 
Johnson, WM4P direct. Free welcoming party in Graham Build¬ 
ing Saturday night, 7 10 PM. Wouff Hong Ceremony. Talk in 

04/64 and 28/88. For more information: Roliin Ransom, NF4P, 
2447 Fairway Drive, Raleigh, NC 27603. (919) 779-5021. 

MASSACHUSETTS: The 12th annual ECARA Flea Market, 
April 27, 10 AM to 2 PM, 200 Sportsmen's Club, Sutton Road, 
Webster. Tables $5.00 advance; $7.00 at the door. Admission 
$2.00. Free parking. For information: Tom Francis, KB1SP (617) 
743-7283. Dick Spahl, K1SYI (617) 943-4420. Don Amirault, 
K1APE (203) 923-2727. 

MASSACHUSETTS: The Montachusett Amateur Radio Associ¬ 
ation will hold an indoor flea market, Saturday, April 26, Knights 
of Columbus Hall, Electric Avenue, Fitchburg. 9 AM to 3 PM. 
Admission $1.00. Reserved tables $8.00 advance. $10.00 at the 
door. Refreshments and free parking. Doors open 8 AM for 
sellers. Talk in on 144.85/5.45 and 52 simplex. For table reser¬ 
vations send check payable to MARA, c/o Jim Beauregard, 
KB1AY, 7 Mountain Avenue, Fitchburg, MA 01420. 


MASSACHUSETTS: Tailgate High Tech, computer and Ama¬ 
teur Radio Flea Market, Sunday, April 20, 10 AM to 4 PM, 


Albany and Main Street, Cambridge. Admission $1.50. Sellers 
$5 per space includes 1 admission. Setup 9 AM. Talk in 146.52 
arid 449.2/444.2, W1XM/R. For space reservations or further 
information: Jamie (617} 262-5090 or 253-2060. Sponsored by 
the MIT Electronics Research Society and W1XM/R. 


PENNSYLVANIA: The 4th annual Southern Aleghenies Ham¬ 
fest, Sunday, April 13, 7 AM to 4 PM, Bedford County Fair¬ 
grounds, Bedford. Sponsored by the Horseshoe Radio Club, 
Blue Knob Repeater Assn, Bedford Co. ARC, Mountain ARC 
and Somerset Co. ARC. Admission $3.00. Tailgating available. 
Reserved inside tables. Refreshments and a consignment auc¬ 
tion. Talk in on 145.49/89, 444.2/9.2 and 146.52 simplex. For 
information: Gay Rembold, W3DFW, 949 Winifed Rd, Cumber¬ 
land, MD 21502 (301) 724-0674 or (814) 445-7486. 


NEW HAMPSHIRE: Deerfield. The Hosstraders will present their 
Spring Tailgate Swapfest, Saturday, May 10 at Deerfield, NH 
Fairgrounds. Admission $2 per person; no extra charge for 
sellers. Friday night camping at nominal fee, but no entry before 
4 PM Friday. Profits benefit Shriners' Hospital. Last year's gift: 
$11,754.46. Talk-in 146.40-147.00. New England's biggest Ham¬ 
fest is sponsored by Bob, W1GWU, Joe, K1RQG, and Norm, 
WA1IVB. For map SASE to WA1IVB, RFD Box 57, West Bald¬ 
win, ME 04091. 


MASSACHUSETTS: The MIT UHF Repeater Association and 
the Mlt Radio Society offer monthly Ham Exams. Ail classes 
Novice to Extra. Wednesday, April 23, 1986,7 PM, MIT Room 
1-134, 77Mass Ave, Cambridge, MA. Reservations requested 
2 days in advance. Contact Ron Hoffmann (617) 
253-5820/646 1641 or Craige Rodgers at 225-6616. Exam fee 
$4.00. Bring copy of current license, 2 forms of picture ID and 
completed form 610 (available from FCC in Boston. 223 6609). 

OPERATING EVENTS 

“Things to do . ..” 

ARMED FORCES DAY: In recognition of the 37th anhiversary 
of this event. Amateur Radio Station W40DR, located North- 
side aboard Naval Air Statioh Memphis, Millington, Tennessee, 
will be operated by sailors and Marines on Saturday, 17 May 
from 1400Z to 220Z. For information on W40DR, NAS Mem¬ 
phis contact: Station Custodian, Chief Petty Officer Bob Donan, 
KA4FAL, (901) 872-2007. 

QRP ARCi Spring CW Contest, April 19 to April 20. For infor¬ 
mation Eugene Smith, KA5NLY, Chairman, POBox 55010, Lit¬ 
tle Rock, AR 72225. 

ATLANTA, GA: The Metro Atlanta Telephone Pioneers ARC 
will operate W40TA, April 18-20 to help celebrate A Taste of 
Atlanta 1986. Telephone Pioneers nationwide are encouraged 
to participate. For Special Event QSL SASE with log info to 
MATPARC/Taste of Atlanta, John C.Parker, PO Box 54017, 
Atlanta, GA 30308. 

Groton, CT: The Radio Amateur Society of Norwich (RASON) 
will operate Croaker Memorial Special Event Station KA1IFG 
from 1700ZApril 19 to 1700Z April 20 from the submarine USS 
Croaker to commemorate the 42nd anniversary of its commis¬ 
sioning. Frequencies: SSB —3.890, 21.290. CW—3.730, 7.130, 
21.130. QSL with SASE to RASON. PO Box 903,Norwich, CT 
06360. 


SCHOLARSHIP AWARD: The Atlanta Radio Club is pleased 
to announce its 1986 scholarship awards program. Two sums 
of $1250.00 each will be awarded to the winners. Applicants must 
be licensed Radio Amateurs graduating from high school and 
entering an accredited college or university as Freshmen for the 
first time in 1986. Judging is based on school grades, citizen¬ 
ship, ham radio achievements and financial need. For applica¬ 
tion blanks write: Phil Latta, W4GTS, 259 Weatherstone Park¬ 
way, Marietta, GA 30067. 


THE FOUNDATION FOR AMATEUR RADIO, INC., a non¬ 
profit organization with headquarters in Washington, DC, plans 
to award 21 scholarships for academic year 1986-87. Licensed 
Radio Amateurs may apply for these awards if they plan to pur¬ 
sue a full-time course of studies at an accredited university, col¬ 
lege or technical school. For additional information and appli¬ 
cation form send letter prior to May 31, 1986 to FAR 
Scholarships, 6903 Rhode Island Avenue, College Park, MD 
20740. 

Derby and District Amateur Radio, incorporating Derby Wire¬ 
less Club 1911, will be celebrating its 75th anniversary during 
1986. The Society plans at least one event per month through¬ 
out the year each from a different location with the City of Derby. 
The callsign to listen for will be GB3ERD. 

1986 marks the 50th anniversary of the Greater Cincinnati Ama¬ 
teur Radio Association. A number of special events are planned. 
Watch for announcements here. 


-Jig. CHARGE 

YOUR CLASSIFIED ADS 
to your MC or VISA, write or call 
HAM RADIO MAGAZINE 
Greenville, NH 03048 
(603) 878-1441 


S ATELLITE 
IIPER 

AVERS, INC. 

INSTALL YOUR OWN 
SATELLITE SYSTEM 
& SAVE DIG $\ 

DRAKE, CHAPARRAL, DX, 
HOUSTON TRACKER, 
PANASONIC, STS, TOKI, 
NIDEN, RAY DX, LAUX, 
PARACLIPSE, ECHO, 
WINEGARD, PRECISION 
SPACEMATE. 

COMPLETE SYSTEMS 
OR COMPONENTS. 

CALL FOR PRICE LIST, 

OR QUOTES. 

1 - 600 - 466-3476 

IN MISSOURI 

1 - 314 - 608-0364 
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SPRING SUNSPOT 
SALE! 

SAVE $7“ 


COMPUTERIZED DX EDGE 
Generate your own Greyline display. 

Xantek has adapted their best selling DX 
Edge to the computer world and it 
comes at a very reasonable price. This 
computerized operating aid brings into 
your ham shack the ability to know and 
predict when and where DX is going to 
appear. When you are using the pro¬ 
gram, the computer will automatically 
update the information as the sun 
progresses across the face of the Earth. 
To make the computerized DX Edge even 
easier to use, the display is keyed to the 
DXCC list and the 40 CQ zones. Disk and 
documentation included. This is some¬ 
thing you’ve Got to have! ©1985. 

I 1XN-C64 (For Commodore C-64)REG 34.95 

fj® Now JUST $27.95 )$$/ 

Please add $3.50 tor postage and handling 
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Join AMS AT...Today 

Amateur Radio Satellite OSCAR 10 

provides: 


The monthly magazine with a natural blending of two 
popular hobbies — Ham Radio and Computers 
* Articles on Ham Radio & Most Personal Computers 
★ Hardware & Software Reviews 
★ Various Computer Languages 
★ Construction Articles 
★ Much Much More 


received my moneys worth with just one 


issue ... 


— J. Trenbick 


a/ways stop to read CTM , even though 
most other magazines I receive (and write for) 
only get cursory examination ...” 

—Fred Blechman, K6UGT 

U S.A.SI 5.00 for 1 year 

Mexico, Canada.$25.00 

Foreign .$35.00(land) - $55.00(air) 

(U.S. funds only) 

Permanent (U.S. Subscription).$100.00 

Sample Copy .$3.50 



Circulation Manager 
1704 Sam Drive 
Birmingham. Alabama 35235 
Phone 205/854-0271 


Name 


Call Sign 


Address 


City 
Zip . 


Date 


State. 


Phone 


Signature 
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• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

Newsletter Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 

Support, Forum Talks 

Construction of Future Satellites For Your 

Enjoyment! 

AMSAT Membership is $24 a year, $26 out¬ 
side North America. VISA and MC accepted. 


AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 
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THEY’RE 


Significant changes for 1986 mandate that all hams get both 
the North American and International Callbooks, DX'ers and 
Contester's note Having both books is the only way you‘II 
have all Foreign Amateur listings. 


AVAILABLE NOW 


INTERNATIONAL CALLBOOK 

[he Foreign C4bool< is no more 1 In its place, 
me new international Caiibook includes all 
Amateurs Outside of the North American conh 
nent All the latest callsigns and 01 H s are listed 
to help ensure you get that prized OSl card 
Universally ret ngmzed as the source of informs 
lion Order youi $ today 1985 

CB-F86 Softbound $20.95 


NORTH AMERICAN CALLBOOK 

Thf! old US Call book has been expanded and 
now contains the listings nf all hams in North 
America plus Hawaii and US Possessions Ihis 
improved operating aid has all the latest calls 
and QTH information available at press time and 
will be an invaluable reference guide With calls 
from Panama to Greenland, every ham should 
have a copy of this new book in their shack 
1985 

i ICB-US86 Softbound $21.95 


SPECIAL PRICE 
SAVE $2.95 


Order Both and SAVE 
Reg. Price $42.90 


Please enclose $3 50 to cover postage and handling 
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The Electronic Orphanage 

4273 Amherst SlfWt. Suite 174 
Nashua. Pin 03063 CS2Q3? 

mone imym mo ees (6Q3> uz^z\2 t i nn 

Our orphans include 

We Her TC202 or Ungar 9200 soldering stations, 
relwbisheti 30 day guarantee $25 DO 
Lisa 2 systems, include 5t2K memory, keyboard 
mouse. ? «n^i pons. 1 parallel pon New S120QL Demo 
SHOO. UsedStooo 

MAC XL (same accessories as Lisa 2 plus 10 Mb hard 

dish} New $?GD0. Demo $2500. Used $2400 

Accessories lor atww systems 

5I2M memory card $350 NIW 

5 Mb PROFILE dish $450 USED 

TO m PROFILE dish $999 USED. $1200 NFW 

Parallel interface $160 NEW 

Lisa m V31 $350 NEW 

FAC IT plotters - serial Don. parallel port. KPGL. % day 

lactary warranty, slightly used 

Model 4550 "A sire only $15000 

Model4551 TOfTwe $450 00 

FACIT Letter guaiity daisy wheel printers. senai inter 

lace. OiAfllO emutation, 40 CPS. 90 day warranty. 

sJrghtJy used, model 4565.1590 

Model 4511 80 column sue S250 

Model 45i2 132 column stze $450 

Call our bulletin bnanj (or dclatis and oSTtrr small quantity 
specials 

Wf jtctpl jnd Vtvi CQLh wrkomt IVsuflii checks 

d--: jpur oaJcr 30 si jvs OH l*iW fxi leave j mcisigf with in. hejrv 
«g ihf code number pul cm ihc back of youn check 
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BEL DEN 99H Low l oss ( able 

IQH 11 & up - 18C/U. 

99 n & Irss - I9c/ft. 

Amphenol connectors: 

UC ’ 21D N Main table end l DU 

UC-21D tiricd tor Bolden991t 4 r vt) 

UC-2 9A SJ Barrel ennnecteir 4 25 

UG 5HA n Female chassis mouni 3 5U 

UC 14h N Nuk to LJHt \m h 7 5H 

UC 93 N i.m 1 to UHF nluft fl 50 

Pi UHf M.ilc t ahlc end silver T _ r 5 

PI 258 UHF ftjrrpJ mnnn tor 2.1)0 

UC 175 Keduipf lor RC-59table t5 

UG 176 Keduc er for RG'59 Mini X 15 

UG WB &NC Plug lor RC-59 2 00 

UG 2tO(t HN< plug I nr RG 59 Z Hi 

UC 26Mli HNC Plug lot Mm iX-tit red i bO 

8 RauRe hook-up wire iHC/ft 

P'pfTiM r lur jHirtf vupptlfv Xpdiir BrjLknm^ 

( oMfll II Mi >1 n. SAMI DAYSHlW'INt. 

U.S, Geological Survey Maps 

C rinplfll *i t irurtPH, il‘ LUMI 111 LIT. 

201 ■ AH7- b-121 ^ r~, rr\0 

111) -l .. ') (w)|?|p ® 

E. Hanover. N 1 07936 's/LblJ £J 


HAZER YOUR ROHN 25 G Tower 


* Never climb your 1 ow<m again with rhts ^iiwator 
fcySiorn 

* Arnpnnrt amt rotator mount on HAZER c&mpleit* 
eystum Irjumtuwm m verbcle upright portion 

* Salnty lock sysli*m on haZER opwak-t. wb]|i> 
rating-low ur mg & normal position Ni>ver tan tail 

* Weight uansfuii'ti J directly To tqwi 3 * Wmch cabin 

usetj only im r^i^iorj a lowering Easy in install and 
use , 

* Wult support ruosi antenna arrays 

* High qjjiMy materials & workmanship 

* Saifiy speed convomnnctj smooth iTvl 

travel iyffl 

* Comeleie *n includes winch- 100 b ul Hlc i 

cable hardware anrt instructions 

Ha?ei ? Heavy duly arum 12sq H ibid 1297 00 pjnj 1 

Hj/er t Shntdard ahin cl sg fl lir-iJiHOO ppd / N 

H.jfei : H-aw i-M 1 '. slfi'j >6 mi 11 Iu.hJ 27800 PP0 — ] 

Ivjll Iftnis: nrannq: TH 'Shirairy ol .ibuvi-4? SOpfid 

A'lan.iHecnjit.v-- [jureh;neaMa^hM M l3orM rtl •" * ! 

.i-unurtiTm Ii.wklc engirierv+HJ 5fii»cificafly h* thp> / i 

tiiZEh (>i a I'm ji v *PM< supporting Mhth ^ 

luwut I y v 


GLEN MARTIN ENGINEERING INC 
P O B0kH2S3 Gocmvllle. Mo 65233 

01^882 2734 


SAY h 
YOU SAW nVi 
IT IN 


More Details? CHECK OFF Page 126 










California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


COLORADO COMM CENTER 

4262 LOWELL BLVD. 

DENVER, CO 80211 
(303) 433-3355 
(800) 227-7373 
Stocking all major lines 
Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast’s only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 

AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 
ORLAND, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


Georgia 

DOC’S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 

ICOM, Yaesu, Kenwood, KDK, Bird... 

9AM-5:30PM 

We service what we sell. 


Hawaii 

HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 53 
years. 


Illinois 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 



THE HAM STATION 

220 N. FULTON AVE. 

P.O. BOX 4405 
EVANSVILLE, IN 47710 
812-422-0231 1 -800-523-7731 

Discount prices on Ten-Tec, Icom, 
Hy-Gain, MFJ, Yaesu, Kantronics, 
Santee and others. 

Massachusetts 

James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, binding posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit. 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 

ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Minnesota 


TNT RADIO SALES 

4124 WEST BROADWAY 
ROBBINSDALE, MN 55422 (MPLS/ST. 
PAUL) 

TOLL FREE: (800) 328-0250 
In Minn: (612) 535-5050 
M-F 9 AM-6 PM 
Sat 9 AM-5 PM 

Ameritron, Bencher, Butternut, Icom, 
Kenwood 


Missouri 


MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray “Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Jersey 

KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron, Wholesale - retail. 



YOU SHOULD BE HERE TOO! 

Contact Ham Radio now for complete details. 
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Amateur Radio Deafer 


IF YOU’RE STILL USING AN 
0L0 STYLE ROTOR 
CONTROL MAYBE YOU 
SHOULD CONSIDER THIS... 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York Cily's Largest Full Service 
Ham and Commercial Radio Store 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-5345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
’The World System." Western New 
York's finest Amateur dealer 


North Carolina 


F & M ELECTRONICS 

3520 Rockingham Road 

Greensboro. NO 27407 

1-919-299-3437 

9AM to 7PM Closed Monday 

ICOM our specialty — Sales A Service 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE 

WICKLIFFE, OH 44092(Cleveland Area) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio; 1 (000)321-3594 
Hours M-F 9-5:30. Sat 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD 
CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buy and sell all types of eleclronic 
pads 


UNIVERSAL AMATEUR RADIO. INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS). OH 
43068 

614-866-4267 

Featuring Kenwood. Yaesu, loom, 
and other line gear Factory author¬ 
ized sales and service Shortwave 
specialists Near 1-270 and airport 


Pennsylvania 


HAMTRQNICS* 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVGSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird. Cushcraft, Beckman, 
Larsen, Amphenol, Aslron, Bolden, 
Antenna Specialists, W2AU/W2VS. 
Tokyo Hy-Power Labs, WELZ, Daiwa, 
Sony, Saxton, Vibroplex, Weller 


THE VHF SHOP 

16 S. MOUNTAIN BLVD., RTE. 309 
MOUNTAINTOP, PA 18707 
71 7-474-9399 

Lunar, Microwave Modules, ARCOS, 
Aslron, KLM, Tama, Tonna-F9FT. 
UHF Umts/Parabolic, Santee, Tokyo 
Hy-Power, Dentron, Mirage, 
Amphenol, Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now?? 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W, FOND DU LAC AVE 
MILWAUKEE, Wi 53216 
414-442-4200 

WiSC WatS 1 (800) 242-5195 
Outside WiSC 1 (800) 558-0411 
M-F 9-5 30 Sat 9-3 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The mosl complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, Icom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing "Hams'' for 30 years, no ng 
too old or new for us. 


4033 Brownsville Road 
Trevose, Pa. 19047 Aft 

^ 215-357-1400 


■ Man 


BUY THE ANTENNA 
CONTROLLER 
OF THE FUTURE 
TODAY 1 

A PRO-SEARCH™ 


DIGITAL 


ANTENNA CONTROL 
FULLY COMPUTERIZED 

SMALL 
iN SIZE 

3 1 * "H x 5VW x 6 "D 

10 MEMORIES 
FOR STORING 
YOUR FAVORITE HEADINGS 

ONE YEAR FULL WARRANTY 

PRO-SEARCH Is Adaptable To Many 
Systems Simple To Install. 

No Modifications Are Necessary 


Presently we re having our Spring 
Special. A PSE-L used with the CDE 
Series. Now only 3299 95 plus shipping. 
Regular retail price $419,91 Offer good 
until June 15th. 1966. Order Early. We 
expect a back order problem due to 
demand and availability of parts. 

Also ask about our Spring Rotor, Antenna 
and Unit Special. 


CALL NOW 1 800-325-4016 


Controller* also tiv.iiUhfn lor Other rotor* 

PriGtri and ipecihCahons subject Lo change 
wiltiout nqliGP cn obligation 


US and Toreign Patpnit. 




Reaching The World v 


Pro Search iromcb Co 
H44 bum* Homevai'd Si Louis Mo 63 !J? 
1-314 9S-i m? MOO-3254010 
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“HAM HEADQUARTERS. USA 

2263 Route 110 {at Smith St ) 

E Farmingdale. NY 11735 

1-(516i 293-7995 


Since 192b 1 


CHARGE IT! 


Uncle Ben says... 

“I give you 
much more than 
just the lowest price 


When you get that exciting new piece of 
equipment from me. you know you are 
going to be completely happy... 

I see to it, personally! I also give 
you earliest delivery, greatest trade-in 
allowances, my friendly assistance 
in every possible way. 

Just ask any of the many thousands of 
hams all over the world who have been 
enjoying my friendly good service 
for over a half a century. 73, Uncle Ben, W2SOH 


Uncle Ben Snyder, W2SOH 
the head man of 


riAlffllSOH 


"HAM HEADQUARTERS 

USA-" ...Since 1925> 


• SEE ME... 

At one of the world's largest 
Ham Supply Centers! 


CALL ME 


• WRITE ME... 

For my prompt 
personal reply. 


HAimiSON 

HAS THEM ALL! 

KENWOOD & 


Kenwood TH21 AT, 31 AT, 41 AT 


Kenwood 15-940$ 


Kenwood TM-2570A 


Kenwood TS-711A (2m) 
TS-811A (70 cm) 


Kenwood TS-430S 


Kenwood TR-2600, TR-36G0 
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analog vs. digital — 
the difference blurs 

It wasn't too long ago that the line 
between analog and digital operators 
(devices that perform functions in their 
respective domains) was easily distin¬ 
guished. We accept the idea that ana¬ 
log functions have an "unlimited" 
number of steps and that digital func¬ 
tions are easily distinguished by the 
fact that the function takes place in 
discrete steps. But what do we really 
mean by "unlimited" or "discrete?" 
Well, it turns out that for most analog 
functions, the "limit" is set by the 
resolution of the relevant human sense 
— touch, smell, hearing, etc. But in 
reality we find that the presumption of 
a continuous gradient of sensory per¬ 
ception has its limits. The average eye 
can distinguish between 55 and 75 
levels of gray. This means that 6-bit 
digitizers (64 shades) are all that is 
necessary to present an image that has 
appears to have continuous tones. 
This is well within the capabilities of 
today's digital techniques, and literally 
thousands of shades and colors are 
possible for even the most demanding 
visual applications such as computer- 
aided design and engineering. 

The same is true for the acoustic 
domain. Much professional recording 
is now done with equipment that con¬ 
verts the analog signal to a purely dig¬ 
ital form. Because the digital signal has 
better "resolution" than the human 
ear, it's a simple matter to process the 
signal for noise reduction, echo, 
timbre, and other characteristics that 
would be nearly impossible to correct 
in analog form. The result is the splen¬ 
did performance of compact disks and 


the spectacular recordings possible 
with the 16-bit pulse code modulation 
(PCM) adapters that are available for 
use with VCRs. 

Similar strides are being made in the 
development of tactile and olfactory 
sensors and processors. The principal 
applications for these devices are as 
enhancements for robots on the fac¬ 
tory floor. Digital signal processors, 
combined with motion controllers that 
"naturally" respond to digital signals 
(rather than analog signals) are soon 
to perform the most delicate human 
tasks, with significant improvement in 
repeatability. Reliability and availabil¬ 
ity are issues yet to be resolved, it may 
well be that as the level of robot com¬ 
plexity increases, the robots may also 
get "sick," but in ways we have yet 
to determine. 

A practical application for the 
newest breed of digital signal proces¬ 
sors will be the re-emergence of the 
picturephone. When the first Bell pic- 
turephone was implemented over 10 
years ago, it offered only black and 
white images and was limited by a 
rather poor ability to transmit motion. 
(The bandwidth compression tech¬ 
nique used at that time was called con¬ 
ditional replenishment — which meant 
that only the portions of the picture 
that had changed were transmitted.) 
Processing speed limitations kept the 
image from having the quality that 
consumers demanded, and, of course, 
color images were not available. 

The same basic coding scheme is 
now being used by companies in both 
the United States and Japan to offer 
video teleconferencing in full-color 
motion over standard 56-bit data lines. 
High-speed digital signal processing 


chips, combined with some enhance¬ 
ments to the original replenishment 
scheme, have made the desired results 
possible at costs that are quite afford¬ 
able for business applications. 

microscope can “see" 
atoms 

Researchers at IBM Laboratories in 
Switzerland are refining a recently 
developed technique that permits a 
scanning microscope to display the 
individual atoms of a surface structure. 
The device operates by scanning a 
very small probe a few atomic di¬ 
ameters above the surface. An electric 
field proportional to the distance 
between the probe and the surface is 
measured and converted to a visual 
"image" of the surface. Since the field 
is proportional to the square of the dis¬ 
tance, surface characteristics are eas¬ 
ily distinguished from background or 
"noise." The technique can be used in 
conjunction with other microscopy 
methods to serve as a magnifier or 
zoom device. Typical operation re¬ 
quires a few minutes to scan the sur¬ 
face under examination and produce 
a three-dimensional image of the 
atomic structure. Because most sur¬ 
faces are not uniform for a distance of 
more than a few dozen atoms, the 
actual area scanned is quite small. This 
is not a real limitation, however, since 
the purpose of the device is extreme 
magnification of very specific features. 
The device will have special benefit for 
those who are working at the limits of 
semiconductor fabrication technology 
and are seeking to develop the smallest 
possible features or achieve the 
highest levels of integration. 

ham radio 
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Introduces the I 
TNC- 200 



Official TAPR TNC 2 dt?sign 

Top quality components throughout 

Standard AX 25 Version 2 protocol 

Full dupfex hardware HDtC 

five terminal data rates to 9600 baud 

Modem adaptable lor HF packet 

1GK battery backed up RAM 

32K fPROM, software dork 

Latest muKiconnect so It ware 

Five labeled LED status indicators 

Level 3 network mg compatibility 

- Choose CMOS version for low power 
(tOGma typical) or NMOS for lower < ml 


Assembled and tested 


Full kit with cabrnet 


Full kit without cabinet 


CMOS $ 219,95 
NMOS $199.95 

CMOS $ 169 95 
NMOS S 1 54,95 

CMOS $144.95 
NMOS $ 129 95 


Hard ro-find-parts kit CMOS $ $4.95 

NMOS $ 79 95 

Bare PC board * assy manual S 39.95 

Reference manual (10Q + pg) $ 9 95 

Cabinet with-end plates $ 29 95 

Macintosh Owners M ACPACK t T TNC 200 
gives pull down menus, spin screens, hie 
transfers, automatic routing and more" 
MACPACKET 1 NUOO $69 95 

Free UPS shipping to continental USA 

SEE US IN BOOTH 357 
AT THE DAYTON HAMVENTI0N 

discount 10 % for orders of five or mortj 

TNC 20£b to the same address 

ORDER TOLL FREE (24 hour*) 

8G0-835'2246 ext 115 
( Kartsa* 800-362-2421 ext. 115) 

InlGrmatFOfi fit 3-GB9-3521 

(No COO) m 

Florida address add 5% 

PAC COMM PACKET RADIO SYSTEMS, INC 

4040 W. kfnncdv Blvd. r art*pJ. f - JJb'Ci‘9- 

loll TELEX 6502881576 WLM 



ADVERTISER S INDEX AND READER SERVICE NUMBERS 

Listed befow ar« tlw: page number and reader service number for each company advertising m this issue To gel 
more in forma lion nr their advertised products, use the bind in curd found elsewhere in this issue, detect (he correct 
reader servicu numbut from either The ad or this listing, check oh the number* till in your name and address, 
affix a postage siamp and return to us We will promptly forward your irx|uesi to the advertiser and your requested 
information should arrive shortly If the card is missing, send all the poriinum information on a separate sheet 
of paper to; ham radio magannn. Aim Reader Service. Greenville, NH 03b4h. 
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KENWOOD 


FT-209RM 

* 5 Walls 

* 10 Memory’s 
•LCD 

* Compa i 


TR-2600 


■ W MIMA. «* ■ 
■ ♦'JtMj. Mc'i" 
H*ml Hinn 
If^th. n 

* I L. DNPjii.1-^ 1 

* ■ Uit m-' n A 
t>iii 4 rnhn » m|' 

* 8jim .i' n 
Mfmirf , Sh. ■)< 


* Lf^iitw 1 * .<i 

S^i 1 

* ' A,nr 

- pi -m M - 

H.IHV-* 


FT-270QR 

DuO'BanaFuil Dupte> 
29 Wan 


M ft. VtfdiH F M Mnf.". * » i-.i win Wi'-fTiui-, K 
fti„r.i.]i,Mfi * ,■ 11 ;'ft.ii'm- M-* 1 ‘ i 

■1 .j i ■ fm P-i •] i j(mn i ,iDi F 1 CT f SS 


FRG-9600 


* P HjJ-4FtirflJIVP- IS. JUFi.lUj 

*** ,jf. SUfPi' s IJi ffI tl'ii'UI -f I ' 

* hip r rMTl.M F.lHtiHiH I 

* 1 pH I W .+ ■ + I JF- -t- 


> iiju Mp j r' .. jy 

* SO JVIH/ Wb MH/ ConSnuOuS 


TS-940S 

QX-cel!ence 


1800-227-73731“" 

« AEA 

• KANTRONICS 

* ALJNCO 

• KDK 

• ASTRON 

• KENPRO 

• AVANTi 

• KENWOOD 

• B&W 

* KLM 

* BENCHER 

* LARSEN 

* BUTTERNUT 

• MFJ 

• CUSHCRAFT 

• MIRAGE 

• DAIWA 

* NYE VIKING 

* HAM-KEY 

• OUATRON 

• HUSTLER 

* SANTEC 

• HYGAIN 

• WELZ 

• ICOM 

* YAESU 

COD’S WELCOME 
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SAY YOU SAW IT 
IN 

HAM RADIO 


More Details? CHECK OFF Page 126 


NowSinad can 

BE MEASURED WITH 
YOUR VOM 

* Quickly tunc Receivers, Cavities, 
Preamps, etc 

* Works with your VQM or AC 
VTVM that has 2 5V full sc ate sen 
sttivify or better 

* Fast accurate measurements 

* Smad measurement displayed on 
meter in “dS ‘ scate 

* Self contained, pocket size, go 
anywhere instrument 

* Powered by standard 9V battery 
or optional AC adaptor 

SlNADAPTOFl SAF01 


$79.95 

please aan $3 5a 
ft hanfiiinci 


NY rr . jttpl 7<Vn vjte'i t.ix 

J.S. Technology, Inc. 

39 Main Street 

Scottsville, NY 14546 

(716) 889-3048 ^ w 


40m Phased Array 
—the Easy Way! 


XMTR 


*»<* * j | 

OPT I * PHASGR %y BaiieyTech 

■ Change direction inslantly 

■ High F/B, adjustable phasing 

• Low SWR over entire 40m band 

■ Just 2 dipoles gives 4 db gam 

(T 11 q QC Auailahip wiTti mairtiHii 

v I IkT.nJO rii|VhJns arm 1«nvi inn?* 


Check MO. VISA. MIC 
Oall or Write for Complete Catalog 

TET Antennas, Larsen, Hy-Gam. 
Alpha Delta, etc 

! 5 UL&)NiCS 

1587 U.S. SB N Xenia, OH 45385 
(513) 376-2700 -* 



POPULAR PA 19 
Wideband Preamp 


* Over fl.000 sold since 1976 

* G 5 200 MHz bandwidth 

* 19 dB gain 

* 50 it in/outpjl 

* Increase sensihvity ol receivers or 
counters 

* Rmil tested A ready lo go 

ONLY 59.95 PRO 


NEW POCKET SIZED 
500 MHz Freq. Counter 


Compact design pocket sized 


Measures irequency from 1 MHz to 500 
MHz to Within 1 kHz 


Built-in telescoping 
antenna 


Uses 1 standard 
9 volt battery 


All units pre tested and 
calibrated to 001% 



Professional and dependable perlur 
mance at a low cost 

i qr ONLY $49.95 PPD 


DIGITREX 

1005 BLOOMER 
ROCHESTER, Ml 46063 

WEST COAST DISTRIBUTOR 

R. LUKASZEWICZ 

20610 AL AMINOS DRIVE SAUGUS. CA 91350 
160S) 252 60? 1 
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PRIVATE PATCH III 

SIMPLEX SEMI-DUPLEX INTERCONNECT 


THINGS TO LOOK FOR 
(AND LOOK OUT FOR) 
IN A PHONE PATCH 


• One year warranty. 

• A patch should work with any 
radio. AM, FM, ACSB. relay 
switched or synthesized. 

• Patch performance should not 
be dependent on the T/R speed 
of your radio. 

• Your patch should sound just 
like your home phone. 

• There should not be any sam¬ 
pling noises to distract you and 
rob important syllables. The 
best phone patches do not use 
the cheap sampling method. 
(Did you know that the competi¬ 
tion uses VOX rather than 
sampling in their $1000 com¬ 
mercial model?) 

• A patch should disconnect 
automatically if the number 
dialed is busy. 

• A patch should be flexible. You 
should be able to use it 
simplex, repeater aided simplex, 
or semi-duplex. 

• A patch should allow you to 
manually connect any mobile or 
HT on your local repeater to the 
phone system for a fully 
automatic conversation. Some¬ 
one may need to report an 
emergency! 

• A patch should not become er¬ 
ratic when the mobile is noisy. 

• You should be able to use a 
power amplifier on your base to 
extend range. 

• You should be able to connect 
a patch to'the MIC and EXT. 
speaker jack of your radio for a 
quick and effortless interface. 

• You should be able to connect 
a patch to three points inside 
your radio (VOL high side, PTT, 
MIC) so that the patch does not 
interfere with the use of the 
radio and the VOL. and SQ. set¬ 
tings do not affect the patch. 

• A patch should have MOV 
lightning protectors. 

•Your patch should be made in 
the USA where consultation 
and factory service are immed- 
ately available. (Beware of an 
inferior offshore copy of our 
former PRIVATE PATCH II.) 


MADISON ELECTRONICS SUPI 

Houston TX 

MIAMI RADIO CENTER CORP 

Miami Ft 

MIKES ELECTRONICS 

Ft Laudmdaln. Miami FL 

NAG DISTRIBUTING CORP 

Miami FL 

PACE ENGINEERING 

Tucson AZ 

THE HAM STATION 

Evansville IN 

TEXAS TOWERS 

Plano TX 

TNT RAD40 SALES 

RoOOinvjale, MN 

WESTCOM 

San Marcos CA 


ONLY 

PRIVATE PATCH III 
GIVES YOU ALL 
OF THE ABOVE 


CANADA 

DOt LARD ELECTRONICS 

Vancouver 9C 

SKYWAVE RADIO SYSTEMS. L 

Burnaby BC 
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Yaesu’s big gun. The FT-980. 


DX and contest operation is no 
place for a lightweight. 

That's why the FT-980 
combines the latest in HF tech¬ 
nology to give you the muscle 
to get you through. 

76 begin with, its front 
panel gives you unsurpassed 
operating flexibility 

Store* your favorite fre¬ 
quencies and operating mode 
independently in each of the 12 
memory channels. 

Review the contents of any 
mi mory location without dis¬ 
turbing the 050 in progress 
with the checking function 
Quickly go from one pro¬ 
grammed channel to another 
or meet your buddy "five up" by 
simply touching a button. 


And you'll be hard- 
pressed to find a cleaner trans¬ 
mitter In fact, oui conserva¬ 
tively designed final amplifier 
loafs at jusi a fraction of its 
rated output And cuts distor¬ 
tion to new lows 

Then consider the receiver 
A triple-conversion design 
with separate front ends for ham 
and general t overage recep¬ 
tion. That way ham-band oper¬ 
ation is not compromised, 

Also, cascaded IF liltei ing 
assures outstanding rejection 
of unwarned signals close to your 
operating frequency 

Even in perfect antennas 
are no problem for the FT-980. 
There's essentially no turn¬ 
down with ar SWR of 21 and just 
25% turn-down at 3 1, 


Finally if all this isn't 
enough, hook up the FT-980 to 
youi personal computer for 
21 advanced functions including 
mode, frequency and band 
shift. An assortment of interfaces 
and software are available 

So when you really want 
to flex your muscles, go with 
Ytesu's F f-980 I'h* * serious radio 
for the serious operator 



Our .Wifi 1 uni versa rtf. 


Yaesu USA 

’ r 2X) \ Kv,jf f • Hi kt'- am J l* ■ C A J ' i )] 

Yaesu Cincinnati Service Center 

* v.)uo d P.im ljnvfr H tmiftiifi t >H . fit 
{513) H/A ■ 
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* TOO memory channels 
Frequency and mode may be stored in 
10 groups of to t hannels each Split Ire 
quencies may hr stored in 10 channels 
lor repeater operation 

* ru 8 CTCSS unit {optional) 

Subtone is rTk-nn rr/ed when TU B is installed 

» Superb interference reduction 
IK shift, tuneable notch filter, noise blanker, 
all-mode squelch. HF attenuator, RIT/XIT. 
and iptional lilten hghl < )RM m today's 
crowded bands 

• MC-42S UP/DOWN mic included 

• Computer interface port 

• 5 IF filter functions 
*Dual SSB IF filtering 
A built in SSB filter is 
standard When an 

U|| | < ill-anal SSB Uha 

I YI- HHa nr O ms Nl is 

ll _ II ;Mi ■: I dual hh--ur kj 

“Iff/ill break-ln CW; AMTOR 
_ * 4 1 * compatible. 



power 


VQKt N0 


mode hey 


FUNCTION 


RtT/XIT-©- IF SHIFT AF HF 


5FND AUTO ATTUNE 


5PUT 


— 1MKI F LOCK FROC NOTCH 

\ttnn band Ena ■ ■ ■ 


SELECTIVITY 


CLEAR 


KENWOOD 


Optional accessories 

- A1 440 internal aula antenna tuner (90 m to rn) 

• AT .‘MO external rutu tuner 090 m trim) 

+ Al 130 i am pat l mi itutu anloMVi tuner \ ISO m 
l Mm • IF ?3:>cm; 10 it j vi/l Iranslalof and modem 
1C kit - OS 50 heavy duty power supply * PS 430/ 
os 4U a fiower supply • SP-430 1 ‘Klemal 
.pr-nki i ■ MB 430 mobile mounting brar kel 

- Yf BBC mCN r>00 H/C-’/'G 11/ CW tillers ■ YK BHS 
S83N 2 4 kHjf/VS kHz SSB titters * MC-60A/8Q/B5 
fitsik n icrophones * MC 5b fSPi mobile micro 
pitoci- * NS On, e. / headphones - SP 4D>50 

mi 4iili‘ speaker?. * MA 5/VP l HI 5 hand me spile 
helit j mtenna and Pumper mount * U &22A 
■ kw Pi I hrn-ai amplifier * SM .‘'.'0 slalion ru vulur 

* VS t ft ure syudu>M*rer * SW t00A/?{HJA/?U0Q 
;-iWH pnwiri meters *10 B C fCSS Uin».- rmil 


Kenwood takes you 
from HF to OSCAR! 


TRIO KENWOOD COMMUNICATIONS 

Tilt West Walnut Street 
Compton California 90220 
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